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ELECTRIC TRACTION ON STEAM 
RAILWAYS. 


Pror. Carus Wiuson has recently given some very 
interesting figures regarding the adoption of electric traction 
vy Italian railways. The electrification of main line rail- 
ways is a subject which we have frequently had occasion to 
refer to in connection with Mr. Langdon’s presidential 
address to the Institution of Electrical Engineers, and the 
papers of Messrs, Mordey, Jenkin, Swinburne, and Cooper. 

It may, therefore, be of interest to investigate how far the 
Italian main line railways have really adopted electric trac- 
tion, and how far the conditions that there obtain can be 
held to justify the adoption of such systems on our main 
lines in this country. 

Two companies, the “Rete Adriatica” and “ Rete 
Mediterranea,” operate the greater part of the railway system 
in Italy. The railways themselves are still owned and are 
leased to the above-mentioned operating companies for a 
term of years expiring in 1905. The mileage operated by 
each company is about the same, and in the neighbourhood 
of 3,600 miles. Besides the main line railways there exist 
a series of light railways, a large portion of which are at 
the present time either operated by, or being converted to, 
electric traction. Most of these light railways radiate from 
the large industrial centres in the north of Italy, and in 
taany cases have become practically interurban lines. Thus 
a line 20 miles long unites Pavia and Milan ; another con- 
nects Brescia and Mantua, and is 43 miles long. 

A glance at the maps given in Prof. Carus Wilson’s paper 
will show how serious the competition of tramways and light 
railways must be. This competition, in conjunction with 
the great cost of coal suitable for burning in locomotive 
boilers, and the large water-powers which are to be found in 
Northern Italy, has caused both the Italian Government 
and the railway companies to most seriously consider the 
possibility of and the advantages to be gained by the intro- 
duction of electric traction on at least some of their main 
lines. 

We give a brief réswmé of what has so far been done, 
The Adriatic Company has agreed to allow a separate com- 
pany, specially formed for introducing electric traction on 
Italian railways, to operate electrically the existing lines 
between Lecco-Collico, Collico-Chiavenna, and Collico- 
Sondrio. The power is supplied by the river Adda, from a 
station at Morbegno, situated above Collico, and near the 
centre of the system. The electrical portion of this plant 
was entrusted to the Schuckert Company, of Nuremberg, 
who were originally interested in the promotion of the elec- 
tric traction company already mentioned. The line itself, 
and the rolling stock, were entrusted to Ganz & Co., who 
specially evolved what is commonly known as the Ganz 
system, which was so much discussed during the now famous 
arbitration between the District and Metropolitan District 


Railway Companies, The length of the line to be operated 
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electrically is 66 miles, and the power plant generates three- 
phase current at 25 cycles and 22,000 volts, which is trans- 
formed down to 3,000 volts for use on the line. This line 
sho:.!1 have been opened over two years ago—a formal 
opening was announced last Spring, but had to be put off, 
as the trial had so far not been satisfactory. At present 
goods trains are worked at night by means of electric loco- 
motives, which, however, are not operated on the Ganz 
cascade system. The passenger trains are still run by steam 
locomotives. A special signal system of the most compli- 
cated automatic kind has been introduced, and is expected 
to work satisfactorily. This portion of the work was put in 
by the Adriatic Railway Company, and Messrs. Ganz are in 
no way responsible for it. The passenger carriages have 
accommodation for 56 people, and weigh 53 tons each. 
They are very handsome and well built, and are equipped with 
Messrs. Ganz’s cascade system. No practical results have 
as yet been obtained, and it is very doubtful as to when the 
regular passenger service is to be operated electrically. 
Hence, as far as the Adriatic Company is concerned, it may 
be stated that they are experimenting, and have arrived at 
no decision as to future policy. 

As regards the line itself, it is simply a tourist one, having 
a good traffic in summer and carrying passengers who have 
crossed the Alps from Switzerland or the Tyrol from 
Chiavenna or Sondrio to Milan. 

The Mediterranean railway is equipping electrically the 
whole of the line from Milan to Gallarate, and thence to 
Varese, Porto Ceresio, Saveno and Arona. The total length 
of the line is 81 miles, and the whole distance is single track 
except the length from Milan to Gallarate, which is double. 
The power house is at Tornavento, about 7 miles from 
Gallarate, A temporary steam plant, which will later serve 
as a reserve, is at present supplying the power. Water 
power will eventually be used, the water being taken from 
the river Jeuno. Three-phase current at 12,000 volts and 
25 cycles is used for transmission, this being transformed 
by means of static transformers and rotary converters to a 
650-volt continuous current, at which pressure it is sent to 
the third rail. The motor cars on the Varese line weigh 
40 tons unloaded, and have accommodation for 63 passengers. 
The goods traffic is to be hauled by electric locomotives. 
This line, like the one on which the Adriatic Company is 
experimenting, is a tourist line, and is in no way comparable 
with our main lines in this country. 

As electric trains have only been in operation for a few 
months on this line, it is quite impossible, as all those who 
have experience know, to draw any conclusions from such a 
short period of operation as to the real cost of working, the 
probable receipts, or whether the results anticipated have or 
have not been obtained, and the results of at least two years 
will have to be available before conclusions of any real value 


can be obtained. 
But Prof. Carus Wilson evidently does not think so, and 


as no figures are as yet available, starts to work out what it 
should cost to operate the Milan- Varese line by comparing it 
with the City and South London line, and by making various 
other assumptions of asimilar nature. Thus he is able in the 
conclusion of his paper to arrive at what appears to be the 
desired result, viz., that electric traction on our main line 
railways is not only a desirable thing, but one that should be 
immediately contemplated. 





As regards the necessary increase in traffic, the same 
methods of estimating are adopted, and the estimate as 
regards the cost of operating trains electrically is taken as 
already obtained. Even under such favourable conditions it 
is shown that the traffic will have to be doubled to pay 
expenses, 

Even should the experiments on the Italian railways 
prove the success we hope they may, it does not follow that 
this will be an argument for operating our own main lines 
electrically. It should also be noted that in the case of the 
lines between Milan and Genoa, and Milan and Chiasso, 
which are the most profitable and have the heaviest traffic, 
no suggestion has yet been made that they should be con- 
verted to electric traction. Since the electric traction 
service has been inaugurated on the Varese line the number 
of trains has been nearly quadrupled and the average speed 
nearly doubled. The average speed for express trains when 
operated by steam was 25 miles an hour, and for ordinary 
passenger trains 16 miles per hour, and the number of trains 
each way per day was eight. This increase of travelling 
facilities could have been carried out had steam locomotives 
been retained. 

The first portion of Prof. Carus Wilson’s paper is descrip- 
tive of the two lines, Milan-Varese—Porto-Ceresio and 
Lecco—Sondrio, both of which have been described in 
detail in the technical press. 

The map showing the large extent of light railways and 
tramways which exist is of great interest, as well as that 
which shows the railway connections in the neighbourhood of 
Milan ; so also are the figures of working costs of the exist- 
ing Italian steam railways; but the bulk of the paper consists 
of estimated figures, which are not reliable guides as to what 
may really be expected in this country, and should not be 
taken seriously by railway men. 

We fully concur with the author when he states “ that 
the change from steam to electricity should not be made 
unless the increase in traffic may reasonably be expected at 
least to cover the increased cost of running, and the interest 
on the capital expenditure.” It is to avoid excessive and 
nasty conclusions that we have taken up a well-defined 
position as regards the electrification of our main line rail- 
ways—and to counteract the harmful influence which will, 
undoubtedly, be exercised by the daily Press, which already 
appears to have decided that steam traction is doomed, and 
that the days are over when locomotives shall carry their own 
fuel or generate their own power. 

The outcome of all the recent papers and the extended 
discussions on electric traction on our main line railways before 
the various Institutions, has been to confirm us in our con- 
viction that with our present knowledge we are quite un- 
prepared to undertake the electrification of our main lines. 
It has not been shown that it would pay were it done, and 
how to do it seems entirely beyond our present perceptions. 

It would appear to us that more practically useful 
results would have been obtained had the various writers 
on this subject considered the important question of 
suburban lines in and round our great manufacturing 
towns instead of speculating on an uncertain future. On 
urban and suburban lines the case is quite different : there 
is no doubt as to system or as to the advisability—nay, 
actual necessity—of changing our existing methods. The 
traffic is ready made, awaiting the greater facilities which 
electricity can furnish on short journeys. Then there is 
knowledge and experience available to point out the way in 
which the work should be carried out, and to foretell 


accurate results and capital expenditure. Here is the field 
that should occupy the immediate attention of electric 
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traction engineers and practical railway men, and it is 
along these lines that the problem of electric traction on our 
railways should be attacked. 








Dr. CHUNDER Bosk has demonstrated 

The Human Brain the existence of some remarkable analogies 

between the behaviour of the coherer 
under the influence of electric waves, and that of the nerves of 
vision under the influence of light waves, which are now 
known to be electric waves of extremely high frequency. He 
showed that the oscillatory nature of “ after images” in the 
eye was completely analogous to the oscillatory conductivity 
of certain inorganic substances when used as coherers, and 
Branly and others have shown that in other respects the 
action of the coherer and of the nervous system are re- 
markably similar. 

The intermittent nature of the discharge in a flash of 
lightning makes it a powerful source of electric waves, and 
it must often have occurred to persons acquainted with 
Bose’s experiment that lightning discharges might exercise 
ome influence on the nervous system even when the flash 
itself was invisible. It is a well-known fact that certain 
persons are abnormally sensitive to the approach of thunder- 
storms, and cases are even recorded where convulsions and 
death have resulted. These effects have usually been 
ttributed to panic or exaggerated fear of being struck by 
lightning, but Mr. A. Frederick Collins describes in 
inother part of this issue some remarkable experiments, which 
ippear to demonstrate that the influence of lightning dis- 
-harges on the brain may be-as-much beyond the control of 
the will as the effect of light on the eye. 

Mr. Collins happened to be making experiments on a 
(reshly-prepared human brain, with the view of showing that 
its substance acted as a coherer. Two isolated needle points had 
heen inserted into the substance of the brain with the object of 
measuring the resistance between the points by a Wheatstone 
bridge. To his astonishment he found that he could not 
balance the bridge arms. After an approximate balance the 
needle suddenly swung to p/us without any apparent cause, 
showing hundreds of ohms too much, and then made 
an immediate second deflection to the minus side, showing 
liundreds of ohms too little. This state continued a few 
ininutes, when a peal of thunder revealed to him the cause 
of the puzzling behaviour of his galvanometer needle ; it 
was due to the approach of a thunderstorm. As the storm 
approached the deflections grew more and more pronounced, 
so that there could be no doubt that the disturbance was 
due to it. To exclude the possibility that the deflections 
were due to the effect of the electric waves on the galvano- 
meter system, a 1 ohm coil was measured, and in this no 
difficulty was encountered. When the storm was at its 
height a telephone receiver was substituted for the testing 
set, and through it and the substance of the brain came 
sounds like the cooling of a piece of red-hot metal quickly 
submerged in water. 

Besides these experiments on the cohering effect of 
lightning on the brain, which he was fortunate enough to 
have the opportunity of making, Mr. Collins has also made 
a Valuable series of tests on different parts of the brain 
with Hertzian waves generated by an induction coil. He 
claims that his experiments have shown that the grey 
matter is more susceptible of the impressions than the white 
tracts, consisting of nerves or conductors, and that the 
sranules of the rust-coloured layer are the most sensitive 
‘{ any portion examined. 

Mr. Collins’s experiments must be of great interest and 
very suggestive to physiologists as well as to physicists. 
here are, however, many gaps to be filled up by laborious 
and careful experiment before his thesis can be fully 
accepted, 


RAILWAY BLOCKS AND TELEGRAPHS; 
RECENT PRACTICE, 


THE paper read by Mr. A. T. Kinsey at the meeting 
of the Dublin Section of the Institution of Electrical 
Engineers on the 17th ult. is of considerable interest as a 
record of practice in Ireland, but is not of so comprehensive 
a character as its title would seem to indicate. 

Speaking generally of the principles of block signalling, 
the author notes the imposition of a space limit between 
trains, the differences in the limits at various points, and the 
elasticity given by the use of switches to meet varying 
conditions of traffic. Some of the author’s statements, 
however, must not be taken too literally, since we find 
him saying, without any qualification whatever, that “ one 
train cannot overtake or meet another, as one train only is 
permitted to enter a block section at a time.” It is true the 
rules do not give permission, except under special circum- 
stances, but one train has overtaken another, and trains have 
met in the same section, both with and without the per- 
mission of the operators. The same thought appears in the 
curious statement that the cost of block working on double 
lines must not be considered “all loss,” to be tolerated only 
on account of its “ absolute safety.” It hardly requires to 
be said, at this time of day, that the safety of the system 
depends quite as much upon the operators as upon the 
apparatus in the present method of working. To say that 
certain eventualities are impossible, whether with reference 
to the results to be achieved as a whole, or to the action of 
any part of the apparatus, is liable to give rise to misconcep- 
tion unless qualified. 

Mr. Kinsey would almost appear to consider the block a 
necessary evil, and, as the maintenance of the signal cabins 
is such a considerable item of the working expenses, “ the 
fewer of them the better for the dividend, provided that the 
traffic be smartly handled.” The italics are ours. Considered 
as a general statement that operating expenses should be 
kept to the minimum, no exception need be taken to the 
observation quoted. It is, however, undoubtedly true that 
traffic is more smartly handled, and the capacity of a line 
immensely increased by the use of the block system, and its 
value becomes more and more apparent as the traffic of a 
line grows. The load factor of a railway is of the utmost 
importance, and, probably, is only just beginning to be 
fully realised. In view of the fact that the road bed and 
its appurtenances are by far the most costly part of the 
equipment of a railway, it is desirable to obtain from it the 
greatest possible “duty.” 

Only in the neighbourhood of large towns, where there 
is a considerable suburban traffic, is the load factor of decent 
proportions, and in such situations the value assigned to the 
block system is apparent from the short sections employed. 
The only limits to this increase are the differences in speed 
and the provision of adequate braking power. Mr. Kinsey 
admits that “some economy” may result from the opera- 
tion of the block system, “as a driver knowing that he has 
a clear road until he reaches the next section can make the 
most of it.” But railway traffic is run to a time schedule 
in all but a few unimportant instances, and the oppor- 
tunities for ‘“‘making the most of it” are not numerous 
on the line, and even they are not often taken advantage of. 
The department where “the most is made of it” in this 
sense, is that in which the time table is made up, and traffic 
arrangements made generally, and it may be said that with- 
out the high degree of certainty ensured by the block system 
and its aids, the present fast mixed traffic could not possibly 
be handled on the existing lines. 

Some exception may also be taken to the statement that 
the earlier types of block indicators were designed to repre- 
sent the actual semaphores used for line signalling. 
Certainly the statement does not apply to the earliest 
examples of train-signalling instruments. Cooke and 
Wheatstone’s indicator was a needle instrument, as were 
those of Bartholomew, Tyers and Bain ; those used on the 
old Blackwall and the Birmingham and Gloucester railways, 
on the Midland Railway between Desford and Bagsworth, 
and through Thackley, Clay Cross and Duffield tunnels. 
Needle instruments were used also.on the Great Western Rail- 
way as early as 1839 for a modified form of signalling, on the 
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Great Northern in 1851, and were adopted by Mr. Edwin 
Clark for the Tiondon and North-Western in 1853. It was 
not until about 1862 that Mr. Preece devised his apparatus, 
and contended for uniformity between the electrical and 
mechanical apparatus, although we believe that Mr. C. V. 
Walker had previously experimented with a semaphore arm 
attached to the axis of a needle instrument. It need hardly 
be said that the needle instrument now signals more miles of 
line in these islands, and those of the most important 
character, than any other type of instrument, and that on 
the whole, and leaving out of account the question of 
control of the operator, it fully deserves the confidence 
reposed in it. 

On the question of the sufficiency of the ordinary block 
instrument the author is silent. A slight description of 
Preece’s instrument, and a fuller description of Harper’s, are 
given, but the absence of illustrations renders them of but 
little use to any but those already acquainted with the appa- 
ratus. Whilst their technical aspects are touched upon, no 
idea is given of their several merits as block indicators under 
all the conditions likely to arise. This is to be regretted, as, 
after all, details of construction are subordinate to effective- 
ness of operation. 

In connection with the working of single lines, the author 
gives a very complete description of the Webb and Thompson 
train staff apparatus, which, together with the earlier appa- 
ratus of Tyers, has done so much to increase the capacity of 
single lines. To such an extent does this appear to be the 
case in Ireland, that the author says, “‘ We shall probably 
see no new double lines of railway track in Ireland in our 
time.” Accumulation of staffs due to unbalanced traffic on 
a single line is noted, and it is pointed out that staffs may 
be taken out in pairs and returned to the end which is 
deficient. It should, however, be noted that this is usually 
done by someone who is not connected with the control of 
the traffic, and that the operations involve unlocking of the 
apparatus. An adaptation of the train staff apparatus to 
the locking of swing bridges is given, and a condenser 
method of working telephone circuits on block wires is 
also described and illustrated. In the latter the block bell 
is used for calling attention to the telephone. Where com- 
munication is desired with an intermediate station, on a 
single iine, without block or telegraph apparatus, a condenser 
and telephone set are connected as a leak on the train staff 
circuit. The saving effected by such methods of working 
will become more and more important, but as now available 
between adjacent cabins they are only useful for very local 
arrangements, Jor important main line work more extended 
communication is required, and this such methods are not 
capable of affording. 

The author describes and illustrates an interesting and 
ingenious method of combining telephone and telegraph 
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D1aGRAM OF LINE CONNECTIONS. 


circuits which run on the same pole line, so as to obviate 
inductive disturbance of the former, without more wires 
than would be required for a single wire circuit for each. 
The arrangement is shown by the diagram. The two line 
wires are joined at each end through similar windings of 
two transformers, and the telegraph line is connected to the 
centres of the same windings at each end. The telephone 
sets are connected in the other windings of the respective 
transformers. If the telephone line wire is led off the line 
of poles carrying the telegraph wire, the transformer is 
placed at the junction pole and one end of the winding con- 
nected with the telephone is earthed there, the other end 
being connected to the continuation of the telephone line 
wire, and earthed through the telephone set as usual. The 
two line wires are in parallel so far as the telegraph curtents 


are concerned, and the differential action of the transformer 
windings to these currents prevents disturbance to the tele- 
phone, which has a metallic circuit up to the transformer at 
the far end. Disturbance from other wires is prevented by 
crossing the line wires in the usual way. Obviously, the 
two line wires must have the same resistance in order to 
prevent disturbance of the telephone by the telegraph 
currents. 

It would be interesting to know on what grounds the 
double-current sounder, with the relays “ differentially 
wound,” was selected for a circuit serving 13 stations. 
Perhaps, like so much railway work elsewhere, it simply 
“ srowed.” 








ELECTRIC WAVES AND THEIR EFFECT 
ON THE HUMAN BRAIN. 





By A. FREDERICK COLLINS. 
(Copyrighted by A. Frederick Collins.) 


Tue following account details some experiments I conducted 
last September for the purpose of establishing the nature of 
the relationship evidently existing between electric storms 
and persons afflicted by certain forms of nervous diseases. 














My first impressions were obtained upon observing the 
acute suffering of an old gentleman whenever a storm was 
in progress, with an accentuated type of neurosis, this being 
the generic name for a class of diseases having their origin 
in the nervous system. It was a matter of common know- 
ledge that Mr. 8 could predict the approach of a storm 
several hours in advance with considerable accuracy, though 
the sky was clear at the time. ; 

To trace the connection between the storms and _ this 
physiological effect, let us examine the data upon which the 
tests were based The experiments of Herr Heinrich Hertz, 
the discoverer of stationary elcctrical waves, are well known, 
since it is by these waves that wireless telegraphy has been 
made possible, but a brief review may assist in making clear 
the phenomenon under discussion. i 

Hertz, in 1888, in an attempt to verify the electro- 
magnetic theory of light, found a simple, but most effective 
method of producing waves like light, except that the 
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frequency of oscillation producing them is measured, not 
by the hundred trillions per second, but slowed down to 
millions, or even thousands, per second, and that the 
lencth of wave emitted was measured by centimetres and 


metres instead of by the hundred-trillionths centimetre. 








Fic. 4.—RapDtator, 


The apparatus Hertz employed was a Ruhmkorff coil, 
fig. 14, with spark-gap 0 6’ and capacity areas c c’, forming 
the oscillator system. To detect these waves, Hertz used a 
micrometer spark-gap detector shown in fig. 18 ; when the 
circle of wire B was held at a distance from the coil a, and 











Fia. 5. 


sparks caused to pass between J b', minute sparks would 
pass simultaneously in the spark-gap of B. Now in this 
case the effect is not due to electricity passing through the 
air, but to electric waves propagated by the disruptive 
discharge, and these waves follow the laws of light in that 
they are capable of reflection, refraction, polarisation, and 











been noted by Calzecchi Owsti on the cohesion of metal 
filings, but he did not determine the cause. Edouard Branly 
in 1891 observed that this action was due to electric waves, 
and made the first. real coherer, shown in fig. 2, reduced to 
ith its original size. Another experiment made in 1891 
by Larroque, a French scientist, bears so closely on the 
subject, that I append it likewise. He evolved the theory 
that the Hertzian or electric waves could be propagated over 
enormous distances through the middle and higher atmo- 
spheres, and constructed a detector consisting merely of a 
wire or “feeler” extending upward into the air and 
terminating in a zinc plate, fig. 3, the lower terminal ending 
in a small brass sphere a; a second sphere a’ was adjusted 
forming a minute spark-gap, and this was earthed by means 
of a wire as shown. On the night of June 18th, when a 
terrific storm was raging over Corsica, sparks were observed 
to jump across the gap, though the sky was clear in France ; 
these phenomena were repeatedly observed. 

By the application of a Branly coherer to the Hertzian 
waves, Marconi has since demonstrated that the radiation 
can be propagated and detected over enormous distances. 

In view of these facts, it seemed reasonable to believe that 
the electric waves emitted by lightning might affect existing 
pathological conditions, and it was to demonstrate if possible 
a change or an effect in the physiological tissues that these 
experiments were undertaken. 

Accordingly, I procured from the abattoir the brain of 
a freshly-killed animal, and arranged an apparatus for 
sending out the electric waves or radiations as shown in 
fig. 1 in diagram, and in fig. 4 in half-tone. It was thought 
necessary to measure the resistance of the brain, and two 
needles connected to the testing set were imbedded in 
opposite hemispheres. The high resistance offered by the 
tissues to the passage of an electric current, especially con- 
sidering its large cross-section, was surprising. A telephone 
receiver was introduced in place of the testing set, and 
two resonator plates connected as shown in the diagram 
fig. 5, aa’ representing the coherer plugs, B the brain, ¢ ¢’ 
the resonator plates, d the dry cell and e the telephone. 
Waves were now sent out by the emitter at a distance of 
3 metres, but there was no sound in the receiver; the 
results were nil. Had the waves appreciably cohered the 
brain cells, the telephone would have registered it. The 
result was disappointing. It then occurred to me that the 
resistance of the brain, Ifke loose metal filings, was too 
great, and its sensitiveness therefore proportionately 
decreased. 

The needles were inserted 1 mm. apart, and the key again 
pressed. There was a sharp click in the telephone receiver 





Fic. 6.—LIsTENING TO THE COHESION OF A LivineG Cat's Brain. Pie. 7. 


the final test for wave motion, interference. Hertz’s 
detector was not very sensitive to the waves, and could be 
used only for short distances. 

In 1884, prior to these tests, another phenomenon had 


as though a carbon coherer had been employed instead of the 
brain cells. The key note had been struck that was to form 
the basis of the succeeding tests. Time after time the ex- 
periment was repeated, in all its possible variations, and 
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with many other brains from mammals, but with similar 
results. The tests proved that cohesion of the brain cells in 
mammals takes place after death under the action of the 
waves. 

Having examined into the subject thus far, the question 
of such action on living brain cells followed as a natural 
sequence, and in order to carry out a second series of experi- 
ments, I consulted with Dr. Rotzell, lecturer on zoology and 
anuhropology in the Hannehmann Medical College of Phil- 
adelphia, who lives near me in Marbuth. I communi- 
cated to him the preceding results obtained, and we decided 








Fia. 8.—MEASURING THE ELECTRICAL RESISTANCE OF THE 
Human Brain. 


to make some control experiments. A large feline was sub- 
jected to the process of etherisation, and was soon in a deep 
hypnotic sleep. An incision was made at right angles to 
the frontal bone, and laying back the skin the cranium was 
exposed. Two holes were next drilled through the frontal 
with exceeding carefulness that the membrane might not be 
disturbed. These perforations were 1 mm. apart, and the 
needles of the receiving apparatus were inserted into the 
brain. as shown in fig. 6; an assistant operated the key of 
the emitting apparatus. The detector again consisted of 
the telephone receiver, selected for its great sensitiveness. 

When the sparks passed between the oscillator balls of the 
emitter, the sounds of cohesion in the living brain were quite 
clear, though not as distinct as in the prior tests with the 
inert brains. This may have been due to the short circuit- 
ing of the current from the dry cell by the blood and other 
viscous matter. The cat was sub-conscious of the effect, 
and more ether was applied; the clicking continued, show- 
ing that the brain cells were self-righting or self-restoring, 
as it is called in the technique of wireless telegraphy. The 
doctor adjusted the receiver, and likewise noted the effects of 
cohesion ; the assistant followed, but said the sounds were 
not very loud; this decrease may have been caused by the 
constantly impinging electric waves, rendering it less and less 
susceptible to the succeeding waves, or to the coherer needles 
moving the fraction of a millimetre, and producing too 
much or too little resistance. 

After a number of similar tests, the table was moved to 
another part of the laboratory, where a better light could be 
otained; at this moment the induction coil and battery 
circuit was accidentally closed, and the disrupting discharge 
sent forth a flood of invisible electric waves, The assistant 
was administering more ether, holding in his hand the paper 
cone containing the cotton, upon which the volatile fluid 
was poured, and forcing this over the nostrils, and to better 
accomplish the purpose, he held firmly the nape of the cat’s 
neck with his left hand. He called our attention to the 
peculiar vibrations he felt at the base of the brain. The 
doctor and myself made subsequent examinations, with the 
same startling results. There was a rhythmic vibration of 
the muscles. When the emitter was stopped, the vibrations 
ceased ; when in operation, the vibrations were in evidence. 
The effect was similar to that produced by a Du Bois Ray- 
mond apparatus, or the so-called ‘shocking coil,” yet here 
the current was not broken by any mechanical means. One 
solution of the phenomenon was this: that the electric 


waves from the spark varied the resistance of the brain cells 
between the needle points, causing the current of electricity 
to vary between the limits of the maximum and minimum 
current strength, and these rapidly pulsating changes set up 
a reflex action in the muscles, just as a vibrator making and 
breaking the circuit would do, producing muscular contrac- 
tion and reflection, or “ shock,” as it is popularly termed, 

Note now, that if waves radiated by a 2 cm. spark 
would produce at a distance of 4 metres these results, what 
mighty effect would waves emitted by a flash of lightning 
at a distance of a mile have in a brain particularly suscep- 
tible to them ? The tests were continued for an hour and 
15 minutes, when the cat’s fast ebbing life reached the 
vanishing point. 

The tests proved that cohesion of the brain cells of mam- 
mals in life takes place under the action of electric waves. 

While it may be assumed that there would be no difference 
in the action of the brain of man and animal to electric 
radiation, yet to make the tests complete it was necessary to 
experiment on a human brain. The difficulty in this is 
apparent, for a fresh brain must be employed ; one prepared 
for the anatomist or having been treated with formalin or 
any preservative would not do, as the presence of extraneous 
chemicals would prevent any accurate knowledge being 
gained. 

On a certain afternoon a fresh human brain came into my 
possession. Prior to this, Dr. L. H. Prince, an eminent 
pathologist of Philadelphia, suggested that special efforts 
be exerted in making the tests, and a coherer was designed 
for accuracy, ease of adjustment, and convenience of opera- 
tion. Fig. 7 shows the details of construction ; the points, 
aa’, are of platinum and are adjustable by means of the 
screws, bb’; the legs of the coherer, ¢ c’, are of brass enclosed 
in glass tubing and sealed in at the junction where the 
platinum points formed right angles to them, this permitting 
the points to be sunk into the brain with only the surface 
of the ends in contact with it. Fig. 8 shows the 
apparatus used for measuring the resistance of the brain. 

The brain is composed of two kinds of tissue, called the 
grey and white matter, Throughout the brain are distri- 
buted minute particles of grey matter called ganglia. The 
source of nervous force or vital principle of life lay in the 
ganglia. The nerve tracts which form the circuit for con- 
ducting the mental and physical impulses are composed of 
the white matter. The principal portions of the brain are 











Fia 9.—LIsteNING TO LIGHTNING DISCHARGES. 


the medulla, the cerebrum, the cerebellum, and the pons 
Varolii. The resistance of the cross-section of the brain was 
measured, and found to be about 5,000 ohms, which, con- 
sidering its dimensions, was high. The coherer was then 
adjusted to various portions of the brain to determine the 
most sensitive of the waves. First, the coherer was inser 

into the grey matter of the cerebrum, and the result found 
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to coincide with the tests on the lower animals ; slicing a 
portion from the upper part of the cerebrum, the core of 
white matter was next tried, but the sound of cohesion was 
iach Jess distinct than with the grey matter. The medulla 
was less susceptible than the grey matter of the cerebrum. 
The grey and white matter of the pons was equal in sensi- 
bility to those portions of the cerebrum. 

The different layers of the cerebellum were tested succes- 
sively, but the rust-coloured granules were found to be the 
most sensitive to the electric waves. These tests required 
some dissection, but were made with the brain intact as far 
as possible. In the second series of tests I used an experi- 
mental coherer described in the Scientific American of 
June 15th, 1901. After removing the carbon, I inserted 
into the glass tube cross sections of the grey and white 
matter of the cerebrum, cerebellum, pons and medulla, 
as well as the rust-coloured granules, these taking the place 
of the silver filings in the coherer. Here, again, the rust- 
coloured granules proved the most sensitive to the waves ; 
when examined under the microscope these granules consist 
of a nucleus of protoplasm. In conclusion, I intended to 
once more measure the resistivity of the brain ; but after 
adjusting the needles and testing set, I was unable to 
balance the bridge arms ; there was a divergence of several 
thousand ohms without apparent cause. A peal of thunder 
awakened me to the real cause: an electrical storm was 
approaching, and the theory I sought to verify with a small 
spark-coil was here produced in reality. For a period of 20 
minutes the deflections of the galvanometer needle swung 
alternately to the + and then to the — end of the scale. 

When the storm was at its height I substituted a tele- 
phone receiver for the testing set, and an instant later 
lightning struck the cupola of a house a quarter of a mile 
away ; three sounds, like the cooling of metal when 
immersed in water, lead me to believe the lightning had 
struck thrice, which I afterwards ascertained to be so. (Fig. 9.) 
It was a weird experience, but it proved that cohesion of the 
brain cells in man after death takes place under the action of 
eleCTTE WAVES, 

Now, finally, a case came under my notice where a little 
gir! residing in Germantown, near Philadelphia, was thrown 
into convulsions as an electrical storm approached, and when, 
a few minutes later, lightning struck a house a quarter of a 
mile away, the child expired. The coroner returned the 
verdict that death resulted from shock and convulsions duc 
to fright, but on the results of the foregoing experiments, | 
am of the opinion that death was not due to fright, but that 


the electric waves acted on the brain first, and the fatal 
physiological effects followed from cohesion of the brain 
cells. If the medulla was susceptible to the radiation to 


any appreciable extent, it was not difficult to understand 
how the physical expression took on the aspect of fear and 
how death could ensue, for in the medulla originate nerves 
controlling the facial muscles, and affecting directly the 
heart, langs and stomach. With the deductions in nervous 
(diseases, the experiments here given, and this last citation, it 
sems clear that cohesion of the brain cells in man in lie 
likes place under the action of the electric waves. 








THE ROYAL SOCIETY CONVERSAZIONE. 


Tikke was a large number of exhibits at the conversazione 
ut Burlington House on the 14th inst., though none of 
them were of very striking novelty. However, it is too 
much to expect that every year will produce scientific 
discoveries of the first rank. We give as usual some account 
of those exhibits which appear to be of special interest to 
electrical engineers, 

Two examples were shown of a new and very simple 
electricity meter, which is the joint invention of Mr. W. M. 
Mordey and Mr, G. C. Fricker, and is suitable for use with 
either direct or alternate current. It may be described as a 
clock in which the hairspring of the balance wheel is replaced 
by a magnetic field, produced by the current to be measured 
acting upon a soft iron needle on the balance wheel. The rate 
of oscillation of the balance wheel is thus proportional to the 
current passing through the coil which produces the magnetic 


field, and the counter actuated by the clockwork shows the 
integral of the ampere-hours. The construction of the 
meter will be readily understood from the illustrations. 





Fia. 1. 


Fig. 1 shows the meter complete in its case. Fig. 2 is a 

front view with the cover removed. In fig. 3 one coil of the 

winding is removed to show the “armature.” Fig. 4 gives 

curves from tests with both direct and alternating current. 
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The illustrations are from photographs of a 10-light meter. 
The “armature” consists of a disc of slate on which a few 
pieces of iron wire or iron strip are fixed as in a compass 
card. This disc is mounted on the balance-wheel shaft, and 
is surrounded by a fixed coil of wire conveying the current 
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to be metered. The iron carried by the disc is magnetised 
more or less strongly by the current, a directive 
action being exerted in an opposite sense to that 
acting on a galvanometer needle, i.e., tending to bring the 
iron needle to a central or axial position.in the coil. The 
meter stops when no-current is passing, and the disc comes 
to rest at one or other extreme of its arc of oscillation. 
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The balance wheel shaft is carried on a footstep jewel, the 
pressure on which is relieved by a torsionless silk fibre 
suspension. The meter is for use on constant-pressure 
circuits, and the counter indicates kilowatt-hours or Board 
of Trade units. An important feature is that, with alternate 


Dr. Muirhead exhibited a cable relay in operation. It 
was placed between two circuits of artificial cable, each 
representing about 1,250 miles of actual cable, with an 
automatic curb transmitter at the sending or signalling end 
of one circuit and a siphon recorder at the receiving end of 
the other circuit. In the cable relay the local contacts were 
made between a metallic arm, which is connected by fibres to 
the signal coil, and a vibrating body, whose metallic surface 
is divided by thin insulating partitions into three sections 
to constitute the two terminals of a local line or retrans- 
mitting battery with a zero section between. The signals 
given by the siphon recorder were very distinct, and in every 
case came back to the zero line. 

Mr. Pidgeon showed his latest form of influence machine 
in operation. This machine is made to resist hard usage, 
and is suitable for military field work with the X-rays. 
The machine is of the type with oppositely rotating discs 
combined with fixed inductors, which has already been con- 
structed in various forms by Mr. Pidgeon. This latest 
machine is made more compact by placing all the rotatiny 
discs as close together as is desirable, and leakage is greatly 
reduced by completely enclosing the carriers in the discs, 
which are made of a new insulating material—“ volenite.” 
The coating of wax and resin used in his previous machines 
is dispensed with. Except in the case of the terminal disc-, 
contact is made with the carriers at the periphery of the 
disc. The discs are driven by toothed gearing. 

Prof. Fleming gave a demonstration of Zickler’s system 
of wireless telegraphy by ultra-violet light.* The experi- 
ments exhibited showed the action of the ultra-violet light 
emitted from the edge of the coating of a Leyden jar upon 
the spark of the induction coil which charged it. The jar 
was arranged between two spark gaps in parallel, one longer 
than the other, and both connected to the terminals of an 
induction coil. The jar being placed nearest to the shorter 
gap, the spark always took place at this gap, but when the 
ultra-violet light was cut off by interposing a plate of mica 
the spark immediately appeared at the other gap. This 
latter gap was then quenched by illuminating the shorter 
gap by a naked arc light. These effects, we believe, have 
been demonstrated at a distance of a mile from the source of 
ultra-violet light. 

Mr. Mackenzie Davidson exhibited stereoscopic X-riy 
transparencies in a Wheatstone stereoscope. In the photo- 
graph of a skull the thickness of the bone could be distinctly 
seen. There were also X-ray photographs of a bullet fired 
from a revolver. Mr. Mackenzie Davidson also gave 
demonstrations during the evening of the development in 
daylight of light impressions on Réntgenised photographic 
plates. He failed, however, to mention that the discovery 
of this remarkable phenomenon was due to Nipher.t 
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Fig. 4.—Trsts oF MorpEy-FRIcKER METER. 


currents, there is no “ frequency error,” the constant being 
the same for all practicable frequencies, Considerable loss 
to supply authorities results from inaccurate records of very 
small and long-continued loads, but, as the curves, fig. 4, 
show, the Mordey-Fricker meter gives very accurate records 
with the smallest loads met with in practice, such as one 
5-c.P. or one 8-C.P. lamp. The clockwork requires to be 
wound up only once in three months, so that it can be con- 
veniently done by the meter inspector, and no self-winding 
gear is necessary. The meter can also be adapted for use 
with motors. 


Dr. Dawson Turner showed that the ultra-violet radiation 
of a condenser spark between iron electrodes would dis- 
charge both negatively and positively charged bodies. 

Whipple’s temperature indicator, exhibited by the Cam- 
bridge Scientific Instrument Company, is intended for use 
with a platinum resistance thermometer. The bridge wire 
is wound on a cylinder in the form of a screw, and the 
sliding contact is moved until the resistance of the thermo- 


* ELEctTRIcaL REviIEw, March 31st, 1899, p. 515, 
{7 Exec. Ray., August 10th, 1900, p. 208. 
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meter is balanced. The temperature is read from a scale 
craduated to give the temperature on a gas scale, and not on 
the platinum scale, as in Callendar and Griffiths’s tempera- 
ture indicator. 

Prof. 8. P. Thompson exhibited some rare editions of the 
works of Dr. William Gilbert, of Colchester, the founder of 
the Sciences of Electricity and Magnetism, among which 
were the first folio Latin edition of De Magnete, London, 
1600, the second Latin (quarto) edition of De Magnete, 
Stettin, 1628, and the third Latin (quarto) edition of De 
Magnete, Stettin, 1633. 

Mr. C. E. Stromeyer gave an experimental illustration of 
a peculiar cause of steam pipe explosions, which may be of 
some value in enabling engineers to avoid such disasters. 
The apparatus consisted of a glass |_ tube, which represented 
a branch steam pipe. The lower limb was closed by an 
india-rubber stopper representing the stop valve on an 
unused boiler. The upper limb was connected to a flask in 
which water was being boiled and represented the main pipe 
full of steam. The {_ pipe collected condensed water, which 
when drained away by the attendant led to water hammer 
blows and to explosions. 

Mr. Cossor exhibited a fine specimen of a Braun tube. 
‘his tube, as has been often pointed out in the ELEcTRICAL 
REVIEW, is an invaluable means of indicating rapid varia- 
tions of current or of the magnetic field. The indicator 
being a pencil of cathode rays with rractically no inertia, 
the response to changes of a magnetic field acting on the 
pencil of rays is instantaneous. 

Prof. Wilson showed the results of experiments on the 
distribution of electric currents induced in a solid iron 
cylinder when rotated in a magnetic field. By passing insu- 
lated conductors through longitudinal holes in the cylinder 
the change of magnetism at different depths in the cylinder 
was measured. Diagrams on the wall showed the effect of 
variation of the magnetising force. For a given speed of 
rotation, with small force, the centre of the cylinder expe- 
riences considerable change of induction as compared with 
the surface, accompanied by comparatively small phase dis- 
placement. For intermediate force, the change of induction 
at’ the centre becomes relatively very much smaller, accom- 
panied by a large phase displacement. For large mag- 
netising force, the change of induction at the centre is 
again important, and the phase displacement again small. 
‘The effect of variation of speed of rotation was shown. 
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PARLIAMENTARY. 


SoutH SHip~ps, SUNDERLAND AND District TRamMway BILL. 


A SeLtect Committee of the House of Lords, presided over by the 
Duke of Northumberland, on 7th, 8th and 9th inst., had under con- 
sideration the South Shields, Sunderland and District Tramway 
3ill. Mr. Balfour Browne, K.C., Mr. Freeman, K.C., Mr. E. H. 
Lloyd, and Mr. C. C. Hutchinson appeared for the promoters, and 
there were a number of petitioners against the Bill, including the 
South Shields Corporation, who were represented by Mr. L. 
Coward, K.C., and Mr. Hans Hamilton. 

Mr. Brownz, in opening the case for the promoters, said the Bill 
authorised the British Electric Traction Company to construct 
tramways between South Shields and Sunderland. The proposed 
lines would start in the northern part of South Shields, and would 
pass through Harton to Whitburn. There a branch line would go 
to the south of Sunderland and the main line would also go on to 
Sunderland. In either case the lines would join the authorised 
tramways of the Sunderland Corporation. The proposed lines were 
8 miles 1 furlong in length, would be constructed on a 4 ft. 84 in. 
gauge, and would be worked on the electric overhead trolley 
system. Of all the local authorities affected, only South Shields 
opposed. The first idea was to deal with the tramways as a light 
railway scheme, but the Light Railway Commissioners thought the 
scheme so important that it should receive the sanction of Parlia- 
ment. With regard to South Shields, that body seven years ago 
obtained power to construct tramways on a 3 ft. 6 in. gauge, but 
nothing had been done, and consequently the promoters asked for 
authority to construct a line over Westoe Lane, which was in the 
centre of South Shields, and was a road over which the Corpora- 
tion were authorised to construct a tramway In 1901 the Corpora- 
tion proposed to introduce a Bill giving them power to use the 4 ft. 
*} in. gauge, and asking for powers to work the tramways them- 
Selves, but this the ratepayers refused to sanction, and conse- 
juently the Corporation had now no power to work tramways 
themselves, 

Mr. Coutson, the clerk to the Rural District Council of South 
Shields, stated that in 1900 the Council were approached by two 


companies who wished to construct tramways in the district,and 
they decided to support the British Electric Traction Company in 
their application before the Light Railway Commissioners. As the 
Commissioners considered that there would be competition with a 
railway they decided that the scheme ought to have the approval 
of Parliament. Witness proceeded to deal with the benefits which 
would accrue to the district from the construction of the tramways, 
and mentioned that the Council, by an arrangement with the com- 
pany, could obtain current for electric lighting. He believed an 
agreement had been come to by which there would be a junction 
with the Sunderland tramways. Similar evidence was given by 
other representatives of local authorities in the district concerned. 

Several witnesses were called representing the South Shields Pro- 
perty Owners’ and Ratepayers’ Association, which Association 
strongly objected to municipal trading, and therefore objected to 
the South Shields Corporation going in for tramways. 

On the resumption of the sitting, Alderman Repuxap, of South 
Shields, said they wanted tramways as cheaply and as quickly as 
possible, and he considered the company was more likely to give 
them that than the Corporation. Other evidence of a similar 
character was given. 

Mr. STEPHEN SELLON, engineer to the British Electric Traction 
Company, said the total length of the main line of the proposed 
tramway was 5 miles 2 furlongs, and the spur line from Cleadon 
vid Whitburn and Fulwell was 2 miles 6 furlongs in length. The 
Parliamentary estimate was £98,800. In his judgment that was 
amply sufficient. The gauge would be 4 ft. 84 in. It was intended 
to work the tramways on the system which had been so successful all 
over the country—viz., the overhead electrical system. In preparing 
the scheme, whilst taking care to serve the needs of South Shields, 
they had paid particular attention to providing intercommunication 
with the adjoining districts. The North-Eastern Railway Company 
had alleged that the tramways would take from them traffic of the 
annual value of £25,000. He had taken some trouble to ascertain 
what would be the traffic affected by the tramway. The traffic for 
one week—April 2nd to 8th—this year from South Shields and 
Sunderland and intermediate stations was found to be £242. He 
knew instances where tramways ran‘ absolutely parallel to the 
railway lines, but in spite of that, Parliament sanctioned them. 
In cross-examination by Mr. Cowarb, Witness said he knew of a 
case where a company had got powers without the consent of the 
Corporation. 

Mr. Cowarp addressed the Committee on behalf of the South 
Shields Corporation, and said that in 1882 the Corporation con- 
structed some tramways, but, unfortunately, such was the narrow- 
ness of the streets, that those tramways had to be constructed on a 
gauge of only 3 ft.6in. Therefore, what happened under this or 
any other Bill was that, unless and until an alteration of gauge had 
been effected, it would be difficult to get a continuous system of 
tramways. ‘The lease of the existing tramways granted to the 
South Shields Tramway Company expires on February Ist, 1906. 
In 1896 the Corporation went to Parliament for powers to construct 
other lines, and then again it was deemed desirable that they 
should be constructed on a gauge of 3 ft. 6 in. The period for their 
completion expires in July, 1903. The Corporation had to apply 
to Parliament for compulsory powers to take land, which they 
thought they had got. That afforded some explanation of any 
suggestion of delay. The Corporation were desirous of construct- 
ing their trams, and being in a position to work them. 

Evidence have been called in support of the South Shields case, 
the Committee, after consulting in private, announced that they 
had found the preamble not proved. 





Lorp RIBsLEsDALE’s TuBE COMMITTEE, 


On resuming on 9th inst., this Committee proceeded with the con- 
sideration of the City and Crystal Palace Railway Bill. 

Mr. S. SELton, the engineer and electrical adviser to the British 
Electric Traction Company, stated that his company would be 
willing to give substantial assistance towards the carrying out of 
the undertaking; and Mr. F. ScuEnckx, on behalf of the Crystal 
Palace Company, said he would be prepared to find capital to the 
extent of £1,000,000 if the Bill passed. He considered it would be 
a very great advantage to the Palace to have the proposed railway 
constructed. 

After deliberating for a shortjtime, the CHarrMan said the Com- 
mittee had decided that the preamble of the Bill must be rejected, 
and therefore there was nothing to be gained by proceeding further 
with the case. 

Mr. Moon, K.C., then opened the case on behalf of the promoters 
of the Great Northern and City Railway. He said the Bill simply 
sought for powers to enable an extension to be made of a line which 
was rapidly approaching completion. The line commenced under- 
neath the station of the Great Northern Railway at Finsbury Park, 
and ran down to the City as far as Finsbury Pavement. There 
would be an interchange station with the Great Northern Railway 
at Finsbury Park, and it was hoped that the line would be opened 
in the course of a year. Under the present Bill the company 
wished to obtain powers to continue the railway on from Finsbury 
Pavement to the Bank. They also wished to erect a generating 
station at Shoreditch, to construct a station for passengers at High- 
bury and to enlarge the station at Finsbury Pavement. All those 
works were necessary for the better working of the railway, and the 
extension to the Bank would bea great convenience to the travelling 
public. 

The chairman of the company, Sir Charles Scotter, and Sir Henry 
Oakley, a director of the Great Northern Railway, having giveu 
evidence in favour of the Bill, local evidence was tendered py Mr. 
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G. C. T. Bartley, M.P., and Mr. Claude Hay, M.P., to the effect 
that the proposed extension would be a great boon to the public. 
The Committee then adjourned. 


On the Committee resuming on 12th inst., two members were 
absent through indisvosition—Lord Clanwilliam and Lord Aberdare. 
Some discussion took place between the various counsel interested, 
aud it was agreed by the parties to accept the decision of the four 
remaining members, and the consideration of the Great Northern 
and City Bill was continued. 

Sir Doveras Fox explained that, as regarded tunnel work, 
the Jine would not approach nearer to the Bank of England 
than the southern end of Moorgate Street. There would be a sub- 
way for passengers coming up to the railings of the Bank, but the 
nearest shaft would be 30 ft. away. Five shafts would be con- 
structed between the corner of the Rank and the end of Moorgate 
Street for the purpose of getting lifts down into the tunnel. With 
the shield process of driving there was practicaliy no risk to build- 
ings during the construction of the line. 

Mr. Ram. K.C., for the Bank of England, addressed the Committee, 
and very strongly urged the necessity of giving the Bank the pro- 
tection of the Bank of Fingland clause if the Bill was allowed to 
proceed. He pointed out that the model clause suggested by the 
promoters only gave protection for a period of two years, whereas 
the Bank of England clause gave protection for all time. 

The CuarrmaNn said that, having regard to what the Bank of 
England meant to the City of London, and to the credit of the 
world, he thought it likelv the Committee would impose a special 
clause for its protection. He could promise that the question would 
have full consideration when the proper time came. As to the 
model clause which had been referred to, it was not his intention 
that the appeal to a special tribunal should extend to those who 
had their right under the Land and Clauses Act. The clause to be 
submitted by the promoters might prove a basis of agreement. 

Mr. Moon, K.C., on behalf of the promoters, said they were 
willing to consent to a clause giving protection for a term of two 
years, but if, as a result of the deliberations of Lord Windsor’s 
Committee, a longer period should be agreed upon, then he would 
promise that the Bill should be so amended before it reached the 
other House. 

Mr. Lirrter, K.C., having addressed the Committee on behalf of 
the Corporation of the City, who, he said, viewed the project with 
suspicion on the ground that the promoters had some ulterior 
motive, Mr. A. “. Morton, C.C., a member of the Streets Com- 
mittee of the Corporation. gave evidence in opposition to the Bill. 

After deliberation, the CHatRMAN announced that the Committee 
considered the preamble of the Bill proved, and intimated that 
they would require a special clause to be inserted for the protection 
ot property owners; and also a special clause for the Bank of 
England. Before deciding unon the exact clause, he would con- 
sult with Lord Windsor and the Chairman of Committees. 

Mr. Baaaatray, K.C., then briefly opened the case of the North 
West London Railway Bill. He explained that the only object of 
the Bill was to obtain an extension of time for three years for the 
construction of a tube line, which was authorised in 1899, from 
Marbic Arch to Cricklewood under the Edgware Road. Power was 
also asked io enable the tubes to be constructed 13 ft. in diameter, 
as against 12 ft. 6 in. as originally proposed. 

After hearing evidence in favour of the Bill, the Committee 
declared the preamble proved. The Committee adjourned. 


The Committee, on resuming its sitting on 13th inst., considered 
a number of clauses proposed by Mr. Talbot for the L.C.C. for 
insertion in the North-West London Railway Bill, and provision was 
asked to be inserted for reducing the workmen’s fares to 1d. single 
and 2d. return, and slightly extending the time within which the 
workmen’s tickets would be available. 

Mr. Baaa@aay, K.C., raised objection to the clause, stating that 
the matter having been threshed out in 1899 it was not necessary to 
alter the decision then arrived at. The amendment was rejected. 

Mr. Batrour Brownz, K.C., then gave evidence on behalf of 
the Great Northern and Strand Bill, which he said was for extending 
the time for authorised construction of a tube railway from Finsbury 
Park to the Strand. The preamble was declared proved. 

The clauses of the Great Northern and City Railway Bill were 
next considered. The CHarrMAN said the Committee thought tat 
what was known as the Bank of England clause should be inserted 
with a distinct understanding that it was for the protection of the 
Bank of England as a special building. 

Mr. Moon, K.C., put before the Committee the terms of a clause 
the promoters were willing to insert in the Bill for the protection of 
persons whose property might be damaged by the working of the 
tube railway. It provided that if before the expiration of two 
years from the opening of the railway any damage should be 
incurred to property, the owner would have the right of com- 
pensation, in addition to any remedy given under the existing law. 

he CHAIRMAN submitted a clause which he thought was 
a model one that he should like inserted in all tube railway 
Bills. It provided that, if at any time within two years after the 
opening of the railway an owner or lessee of land or buildings 
complained of damage or annoyance from the working of the line 
for which he could not lay claim under the Land Clauses Act, that 
such complaint should be placed before an arbitrator appointed by the 
Board of Trade. If necessary, the arbttrator could be assisted by 
two engineers, and have power to award compensation, 

The Committee, after consultation, agreed to let the matter 
respecting the clause stand over till after Whitsuntide, and after 
consultation with Lord Windsor’s Committee, The Committee 
adjourned, 


The Committee finished the consideration of the various Rillg 
before them at their meeting on Wednesday of Jast week. Dis- 
cussing the clauses of the Great Northern and Strand Railway, on 
the suggestion of the London County Council, clauses were inserted 
providing for the sale of workmen’s tickets in batches to employers, 
and prohibiting anv increase of fares on public holidays. 

Mr. Pacr, K.C., briefly submitted the Bill of the Baker Street and 
Waterloo Railway to the Committee. He pointed out that it was 
simply to obtain an extension of time for the purchase of land and 
construction of works. The line was authorised in 1893. and in 
1897 arrangements were made with the London and Globe Finance 
Company to finance the line, and in 1900 a second agreement was 
made with the companv to carry out an authorised extension. The 
work was becun after the agreement of 1897, but the failure of the 
London and Globe Company last year had placed them in 
difficulties, and therefore they asked the Committee to grant an 
extension of time. 

Mr. Perks, M.P., stated that 60 per cent. of the tunnelling 
had been completed, and the stations were completed, or in course 
of construction. The District Company would submit a revised 
scale of fares next vear and ask Parliamentary sanction for them. 

The wreamble of the Bill was declared proved and the clauses 
were adjusted ; subject: to the insertion of a model clause which is 
to be inserted for the protection of property owners against injury, 
and which clause is to be drawn up in consultation with Lord 
Windsor’s Committee. 


Lonpvon County Councin TRAMWAYS. 


Mr. Hosuouse’s Select Committee of the House of Commons re- 
sumed consideration of the I..C.C. BiJl on 9th inst., when various 
local witnesses were called in favour of the new tramways proposed 
under the Bill. 

On proceeding to hear the opposition, some discussion arose 
between counsel and the Committee as to whether they would be 
justified in entering upon the general case, in dealing with the 
petitions of frontagers on the Victoria Embankment. The CHatr- 
MAN said the Committee could not allow counsel to enter into the 
general case—they must confine their ohjections to specific matters 
where they alleged they would be injuriously affected by a tramwa y 

Lord R. Crctn, K.C., said that under those circumstances he must 
respectfully retire from the Committee, as he wished to enter upon 
the general case. 

Evidence was then tendered on behalf of the District Railway 
Company in opposition to the Embankment tramwavs. 

Mr. J. W. Wurrram, accountant to the District Railway, said he 
was confident that the tramways would not get enough traffic to 
make them remunerative. 

Major Tsaacs, the deputy chairman of the District Railway, said 
that in his opinion an electric tramwav along the Thames Embank- 
ment would spoil what had hitherto been one of London’s finest 
thoroughfares. It would be wholly out of harmony with the sur- 
roundings, and would impede the quick traffiz which now used the 
Embankment to get from the City to the West End or vice versd. 
His company had had great difficulties to contend against, and he 
thought thev ought to be protected from this sort of competition. 
With the introduction of electricity on their railway the turn of the 
tide seemed approaching, and he had little or no doubt that the 
company had a prosperous future before it. It would be manifestly 
unfair to the original shareholders that just when they were hoping 
for areturn on their capital it should be prevented by this tram- 
way comnetition. It was a matter of common knowledge that the 
Central London Railway had very prejudicially affected the com- 
pany’searnings. Asa matter of fact, their revenue had fallen by 
£15.000 a w2ek from what it was a few years ago, and the board 
attributed the falling away of the traffic to the tube railways on the 
northern side, and the tramwav on the western side of their system. 
The Committee then adjourned. 


On 13th inst. the hearing of the Bill was continued, and Mr. 
ErskInE Pottock having replied for the County Council, the Com- 
mittee conferred in private. 

On the proceedings being resumed, the CHarRMaN announced that 
the Committee had unanimously come to the conclusion to recom- 
mend that the tramway be authorised on the Thames Embankment 
from Westminster to Waterloo Bridge, so that it could form a junc- 
tion with the line authorised by the L.C.C. Subways and Tramways 
Bill, but there would be a clause for the protection of the District 
Railwav. 

Mr. Cowarp, K.C., afterwards addressed the Committee in oppo- 
sition to the proposed tramway from Camberwell Green to Hast 
Dulwich and Lordship Lane, and a number of frontagers gave 
evidence as to the probable damage which would be caused to pro- 
perty. The Committee again adjourned. 


On Wednesday last week the hearing was resumed, and Mr. J. 
HETHFRINGTON, J.P., giving evidence on behalf of the Camberwell 
Conncil, contended that the proposed tramway between Camber- 
well and Dulwich was unnecessary, as a good train service was 
supplied by the two railway companies, besides facilities given 
from Camberwell Green by other trancars and ’buses. If heavy 
electric cars were to constantly run along the embankment at 
Champion Park, he feared it would give way. f 

Mr. Cropk appeared on behalf of the S.E. & C. Railway, and said 
that it had been ascertained siuce the Bill had been deposited, that 
the proposal was not for the construction of a line of about 24 miles, 
that would not compete with the railway, but a portion of a 
scheme to run a line to the Crystal Palace. 
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The Committee having consulted in private, the CHAIRMAN 
announced that they had decided to approve of the tramway 
proposals. A clause would be required in the Bill in order that a 
more convenient terminus might be provided for the Putney line in 
the lower Richmond Road. 

The Committee then considered the proposal of the L.C.C. to 
widen the Hampstead Road at the junction with Tottenham Court 


Road. 


On Thursday last week the Committee considered the clauses 
for the protection of the District Railway, which provided 
that the construction of the line along the Embankment 
should be carried out with as little interference as possible 
to the railway, and upon plans and sections to be submitted 
within 21 days’ notice to the engineer of the company and 
approved by him. In the event of injury to the railway structure 
by the tramway, the railway could recover the cost of repairs from 
the Council, or in default of agreement between the parties, the 
cost to be settled by arbitration; and if in the opinion of the 
railway company any strengthening of the structure of their line 
was necessary, 28 days’ notice must be given. 

he CHatrnMAaN said the Committee had come to the con- 
clusion that the tramway should not be constructed on the over- 
head system. An enactment to that effect was necessary, and 
would perhaps apply to all the tramways. ¢ 

Mr. ErskKINE Potcook, K.C., pointed out that under the Electric 
Powers Act it was to be the conduit system unless the local 
authority assented to the overhead system. He admitted that the 
Enibankment was an exceptional case, for there the Council was 
the road authority. 

The Committee finally decided that the prohibition of overhead 
wires should include the lines along the Embankment and at 
Denmark Hill and Putney. The Bill as amended was then ordered 
to be reported to the House. 





NortH Merropouitan Evectric PowER SupPiy BILL. 


Mr. Fison has reported from the Committee on Group J of Private 
3ills: That in the case of the North Metropolitan Electric Power 
Supply Bill they bad agreed to the following report :—‘“That a 
report from the Local Government Board relative to Clauses 6 and 
10 of the Bill had been referred to and considered by the Com- 
mittee. The Committee had struck out Clause 6 of the Bill, and 
with regard to Clause 10 the recommendation contained in the 
report had been adopted. That there are no other circumstances of 
which, in the opinion of the Committee, it is desirable that the 
House should be informed.” 

Mr. Fison further reported from the Committee: “That they had 
examined the allegations contained in the preamble of the Bill, and 
amended the same by striking out so much thereof as related to the 
proposed extension of the company’s limits of supply to include the 
urban district of Willesden, and had otherwise amended the same 
so is to make it consistent with the provisions of the Bill as passed 
by the Committee, and found the same as amended to be true, and 
had gone through the Bill and made amendments thereunto.” 





Lorp WINpsoR’s TUBE COMMITTEE. 


Av the resumed sitting of this Committee on Tuesday, 6th inst., 
Sir Henry Oakey was recalled, and in cross-examination said that 
his board was advised that there would be no difficulty in raising 
the capital required for the extensions at par. He did not think 
that the capital could be separated from the old capital. The esti- 
mated expenditure on the extensions was £4,151,000. The works 
and lands would absorb nearly £3,000,000, and another £900,000 
would be required for the construction of lifts and rolling stock. 
The cost of construction came out at £470,000 a mile, compared 
with £579,000 for the existing line, but the difference was accounted 
for by the fact that the construction could be looked after more 
closely and more was known about it. The proposed line, it was 
true, was nowhere more than 6 furlongs distant from the existing 
line, but even in spite of the “tube,” the traffic along Piccadilly 
was much greater than by the Oxford Street route. The figures for 
the Oxford Street route were: at Marble Arch, 10,974 vehicles and 
21,080 pedestrians in a day of 12 hours from 8 a.m. to 8 p.m. ; at 
Oxford Circus the figures were 12,331 and 54,100; and at Holborn 
Bars 14,301 and 59,455. On the Piccadilly route the figures were, 
at Knightsbridge 18,874 and 37,036 ; at Piccadilly Circus 12,501 and 
52,930; and in the Strand 11,927 and 56,927. That proved the 
larger stream ‘of traffic by the more southern route. The scheme 
proposed by the company had been carefully planned to avoid con- 
gestion in the City, and was so far successful as to obtain the 
approval of the Corporation. 

Sir Benjamin Baker, engineer to the railway, said he had also 
been engineer to the pioneer tube line, the City and South London 
Railway. The idea was purely a British one, and had been carried 
into effect by British capital, and it had only been when the shares 
went to a premium, and the capabilities of the system were proved, 
that the Americans sought to come in. Witness here proceeded to 
give a description of the new extension, and the facilities afforded 
by its interchanges at the various points with other railways. 

_ Cross-examined, Witness said the construction of the new line 
in the City would be in clay; asa rale the subsidences had occurred 
along old water courses, and they were mostly due, not to the tubes, 
but to the shafts and subways at the stations. Asto the Bank of 
England, its clause in the original Central London Act could be 
given to it again by this Bill, but he thought the promoters would 


rather have it put on them by the Committee, than grant it 
of their own accord. There was no special reason for giving the 
Bank of England clause to St. George’s Hospital, which would of 
necessity apply to every house in Prince’s Gate. The Albert Hall, 
however, being a special building, would requize special treatment. 
The tubes might pass within 16 ft. of it, within the limits of 
deviation, but with respect to giving it the Bank of England clause, 
he was in the same position as that he had stated with regard to the 
Bank of England itself. The Committee adjourned. 


On Wednesday, 7th inst., the consideration of the proposals for 
the extension of the Central Uondon Railway, and other schemes 
involving the construction of tubes along Piccadilly, was resumed. 

Sir B. Baker was recalled and, further cross-examined, stated 
that in the original prospectus of the company it was stated that 
the line was to be worked as a local line, and would seek no 
extension. 

The CHarrmay, having consulted with ‘the members of the Com- 
mittee, said: Before you goon, it would be convenient that the 
Committee should state that having been considering in conjunc- 
tion with Lord Ribblesdale’s Committee and the Chairman of the 
Committees the question of a compensation clause, they have arrived 
at this conclusion, that they are inclined to consider the advisability 
of inserting a general clause giving a limited period, possibly two 
years after the opening of the railways, during which all questions 
of damage arising from construction or working should be referred to 
a special tribunal or to an arbitrator. If the promoters agree to 
such a clause, the proceedings may be materially shortened, but 
the Committee reserves to itself the right of imposing on the pro- 
moters such special clauses as in their opinion may be necessary for 
the protection of particular buildings. I would point out that the 
Committee leave the actual terms of such a clause open, they say 
possibly two years, but that is a question on which naturally some- 
thing might be said. The Committee have not in their minds any 
intention of referring these matters toa court of law, but they sug- 
gest a special tribunal or arbitrator. Lastly, I would suggest that 
counsel should consider this, and if they car bring up a clause on 
which promoters and opponents can agree, we shall be glad to con- 
sider it. 

Mr. PEMBER, K.C., thought that would not be difficult; once the 
principle was agreed upon, the agents could draw the clause. He 
did not see why some special clause of the kind should not also be 
agreed upon for special buildings, and then the only question would 
be, which special buildings should be scheduled. 

Viscount Knutsrorp said if this could be done it would clearly 
shorten the proceedings, because then there would be no necessity 
to hear the evidence of owners of property. 

Replying to the CHarrmay, Sir B. Baker gave it as his opinion 
that it would be detrimental to.make it a sort of standing order 
that tubes must be 134 ft. in diameter, because he thought it would 
prevent the construction of certain railways altogether. But, putting 
aside entirely the question of expense, he did not believe any mate- 
rial advantage would be obtained by having the larger-sized tubes 
either on the score of public safety or on that of convenience of 
working. 

Mr. PaRSHALL, electrical adviser to the railway, said there had 
been no electrical failure on the line since it started. Plans had 
recently been approved by the Board of Trade for new rolling stock 
which was fireproof, and had a motor to the front and end cars, thus 
doing away with the locomotives, which were the great cause of 
vibration. The new expenditure on the power house would be 
£83,000 ; on steam plant, £115,000; on electrical generation and dis- 
tribution, £150,000; on passenger stations and 60 lifts, £187,500; 
and on 28 new trains, £258,000. It was proposed to enlarge the 
generating station at Shepherd’s Bush to enable them to run a 
minute and a half service with a good margin. The total estimate 
for electrical equipment and rolling stock was £798,000. It was 
proposed to run at a speed of 16 milesan hour. The trains would 
have a motor car at each end and two such cars in the centre. 

Mr. VIGERS, surveyor and valuer, said he had made an estimate 
for the land and easements required for the extension of the 
Central London Railway, and it was £873,000. Two principal cases 
of subsidence had occurred on the existivg line at Bond Street and 
Lancaster Gate, and they were attributed to the station shafts. He 
believed the tubes were in the clay. 

Mr. F. Harrison, general manager of the London & North-Western 
Railway, Mr. C. G. Mott, chairman, and Mr. Jenkins, general 
manager of the City & South London Railway, Mr. Gooday, general 
manager of the Great Fastern Railway, and Mr. Vincent Hill, general 
manager of the S.E, & C. Railways, also gave evidence in favour of 
the scheme, which concluded the case for the promoters. 

The opposition of the Great Eastern Railway to the projected 
North-East London, and the City & North-East Suburban Railways 
was then proceeded with, when 

Lord Craup Hamitton, chairman of the G.E.R., said that, in 
order to meet the increased traffic to and from the suburban districts 
served by that railway, they had extended and improved their 
service. New carriages had been built with larger seating 
capacity, and that measure had to a large extent met the demands 
of the traffic, especially in respect of the grievance of over- 
crowding. When all the carriages bad been widened, they would 
be able to carry 76,000 more passengers daily into London than they 
did at present. They were also building new engines to draw from 
17 to 20 coaches at a higher speed than was run now. Con- 
sideration was also being given to the question of electrifying their 
local lines. Cross-examined, the witness said that at a meeting of 
the company in 1899 he stated that the directors were painfully 
aware that the suburban traffic had grown so quickly that they had 
been unable to overtake it, and that they could not increase the 
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number of trains during the busy part of the day. The Committee 
adjourned. 


On 9th inst. this Committee again sat to further consider the 
Brompton and Piccadilly Circus Railway Bill. 

Colonel Yorx#, chief inspector of railways under the Board of 
Trade, in again giving evidence, said it had been suggested that the 
companies should be compelled to deposit with the Board of Trade 
or with some other public authority plans showing exactly the line 
along which the railway had been constructed, and that the plans 
should be open for inspection in order that the property owners and 
others interested could have an opportunity of asvertaining where 
the line was situated. No statutory obligations were placed on the 
railway companies to deposit plans with the Board of Trade, though 
certain plans were deposited under an arrangement between the 
engineers of the company and the Department. It was therefore 
suggested by the Department that there should be some such clause 
as was contained in the Waterworks Clauses Act and the Gas Clauses 
Act, inserted in these Bills, providing that plans should be kept at the 
office of the undertakers, and should be open to all persons interested 
at all times. 

Mr. PempBeEr, K.C., on behalf of St. George’s Hospital and also the 
L.C.C., said he would agree to that suggestion. 

Replying to the Cuatrman, Colonel YorkE said the attention of 
the Board of Trade had been drawn to the fact that on the 
Brompton and Piccadilly Circus line there was a curve of 34 chains’ 
radius. He regarded such a sharp curve with considerable mis- 
giving, and felt it his duty to take exception to it. Even though 
the radius were altered to four and a half chains he should think 
it obligatory upon the Board of Trade to puta restriction on the 
speed of the train when passing the curve, which would probably 
have an effect upon the train service running over the whole of the 
circuit. The tendency of the motor man, he thought, would be to 
approach the curve at a higher rate of speed than was desired. He 
thought a five-chain curve was the smallest curve that was advisable, 
and if a three-and-a-half-chain curve was authorised, it should be in- 
cumbent to advise the Board of Trade to limit the speed of the trains 
to 12 miles an hour, and with a curve of four and a half chains to 
13 or 14 miles an hour. In the case of the reverse curves there 
should be a length of straight line interposed between the two. 
With respect to the dimensions of the tube, the Board of Trade 
would insist on the larger tunnels only in those lines which were 
now taking Parliamentary powers for the first time. They were 
desirous not to put any additional burdens on the companies which 
had already received Parliamentary powers for the construction of 
railways, but they desired to see that the relative proportions of the 
rolling stock and the tube were such as to give a sufficient clearance. 
He thought that was a matter which could be discussed under the 
clause submitted by him on the first day. He believed a maximum 
sized tube might be fixed up to which the companies might work, 
and beyond which they might not go. 

Cross-examined, WitnEss said the shape of the tunnel could be 
left to the Board of Trade. Hitherto if had been assumed that 
tubes must be invariably circular in section, but it had occurred to 
him that there would be conveniences and advantages if they were 
constructed similarly to those of ordinary railway tunnels, There 
was nothing in the Bills to render it absolutely obligatory on the 
companies to make a circular tube. He was not prepared to state how 
close together the tubes should be constructed. 

Mr. LirttEr, K.C., said the company were prepared to place them- 
selves unreservedly inthe hands of the Board of Trade as to the con- 
struction and method of working of the line. 

Mr. J. F. Goopay, general manager of the Great Eastern Rail- 
way, then gave evidence in opposition to the proposed North-East 
London and City and North-East Suburban Railways. Cross- 
examined by Mr. Pemprr, K.C., Wirness said he thought the 
proposals for these lines were quite impracticable financially, for 
even if the promoters of the line took away half of the existing 
local traffic of the Great Eastern Railway, they would only be 
enabled to pay 3% per cent. on the debenture stock, and nothing on 
the ordinary stock. The construction of the lines he estimated 
would take a net sum of £73,000 from the Great Eastern Company. 

Mr. GRINLING, the traffic manager of the Great Northern Railway, 
also gave evidence against the construction of the lines. He con- 
tended that the service of the Great Northern Railway supplemented 
with the arrangements entered into with the Great Northern and 
Strand Railway and Great Northern and City Railway, would be 
sufficient to meet the demands of the inhabitants of the districts 
north and north-east. The North-East Railway would require a 
gross revenue of £400,000 a year to enable the company to pay 4 
per cent. on the proposed capital of £4,500,000, which would mean 
that 70,000,000 passengers would have to pass over the line every 
year, or a traffic of 215,000 passengers per day. The line, which 
was 11 miles in length, it was estimated by the promoters, would 
carry more than double the whole of the traffic on the Great 
Northern line, 30 miles long. He could not see how the 1d. fare 
scheme of Mr. Robinson’s would be profitable, for the proposed line 
would have to face the competition of the North London, Great 
Eastern and Great Northern Railways, and the tramways and light 
railways of the Middlesex County Council. The Committee 
adjourned. 


On the Committee resuming its sitting on 12th inst., further 
consideration was given to the opposition raised in connection with 
the projected North-East London and City & North-East Suburban 
Railways. 

Mr. Dunn, the general manager of the North London Railway, said 
that by the interchanges it was proposed to make between the North 
London Railway and the lines which had been authorised this session, 


and in previous years, the traffic from the north to the west and east 
would be amply served. The number of passengers carried over the 
whole of the North London line during the year was 47,000,000, 
which was about 128,000 per day, or an average of 160 per train, 
The entire receipts from passenger traffic on the North London Rail- 
way for 1901 amounted to £312,864. He contended that the North- 
East London Railway would have to earn, in order to pay 4 per 
cent. on its capital, a sum of £432,713 per annum, which would 
necessitate the carrying of 151,334 passengers per day, involving the 
running of 631 trains with 240 passengers in each train—a number 
which he considered it would be impossible to obtain. 

In cross-examination, Witngss said the North-East London line 
would have the advantage of taking people further into the City. 

Mr. PempeEr, K.C., then opened the case for the District Railway 
and Great Eastern Railway in opposition to the rival schemes, 
What he wished to put before the Committee was, were not the exist- 
ing lines of the District Railway, plus its authorised deep level line, 
plus the authorised Brompton & Piccadilly line, plus the proposed 
extensions of that line to Charing Cross to Holborn, plus the Great 
Eastern and other lines serving the east and north-east of London, 
capable of doing all, or very nearly all, which the proposed rival 
lines would do? Even if the scheme had slight deficiences in some 
respect, he believed they were overbalanced by advantages over the 
others. The only flaw in the scheme, as compared with the United 
Electric Railways, was that between Hammersmith and Knights- 
bridge, the United Electric had the chord of the arc, but the gain 
to the passenger in point of time would not for a moment justify 
the vast expenditure of £7,000,000 involved in the construction of a 
new railway from Hammersmith to the City. - 

Lord R. Czci, K.C., on behalf of Mr. Walker, of Southgate, also 
addressed the Committee in opposition to that part of the North- 
East London line which ran from Palmer’s Green to Chase Side, 
Southgate. He said that portion of the line would do considerable 
injury to private interests, and there was no necessity from a public 
point of view for its construction. 

The CHargMaN said the Committee were agreed that they did not 
require to go further into the opposition of that portion of the line, 
because on the promoters’ own case they did not think the preamble 
on that portion of the Bill had been proved. 

Sir ALEX. Brnnte was then called by Mr. Frere on behalf of the 
Tallow Chandlers’ Hall. He submitted that he arrived at the con- 
clusion, owing to the age of the Tallow Chandlers’ Hall, now some 
150 years old, that there would be considerable risk if the proposed 
line was constructed. 

The Committee consulted together, after which the CHaIRMAN 
said they were agreed that that portion of the preamble of the 
City and North-Eastern Suburban Railway Bill which related to the 
part of the line running from Whitechapel to the Mansion House, 
under the District Railway, had not been proved. The Committee 
wished to know the next morning whether the northern portions of 
the proposed line would now be proceeded with. 

Mr. Paas, K.C., intimated that the promoters would consider the 
matter, and he would inform their Lordships the following morning 
what course they intended to pursue. The Committee ad- 
journed. 


The Select Committee, presided over by Lord Windsor, met 
again on 13th inst. The CHarrman, at the commencement of the 
proceedings, said the Committee had not considered it necessarv to 
call for any opposition to the Bill of the Charing Cross, Ham- 
mersmith and District Electric Railway Company, as the preamble 
was not considered proved. 

Mr. Paaz, K.C., on behalf of the City and North-East Suburban 
Railway, said he had considered the declaration of the Committee 
that the preamble of the Bill was not proved as far as it related to 
the construction of the line from Whitechapel to the Mansion 
House. The promoters had, however, determined to proceed with 
the rest of the scheme and construct a line between Whitechapel 
and Walthamstow, and they had every hope tbat further powers 
would be given them next session to construct a railway which 
would bring them right into the City from Whitechapel. 

Mr. Batrour Browne, K.C., for the Piccadilly and City Railway 
Company, reminded the Committee that the relations between the 
Piccadilly and City Company and the City and North-East 
Suburban Company were so close that they had promised to find 
two-thirds of the capital of the line to Chingford, and that now, 
truncated as it had become by their lordships’ decision, they no 
longer regarded the line as part of their scheme. 

Mr. Lirrier said that made the position still worse, for the 
scheme had now no financial backing. 

Mr. PaGs said with respect to finance, it was obvious that their 
position had been changed very much by the decision of the Com- 
mittee and Mr. Balfour Browne’s statement. He asked the Com- 
mittee to defer their decision on the matter of finance till the 
next day. 

Objection was raised to the postponement by Mr. LirTur, as he 
said it would involve an enormous expense. 

The Committee having consulted in private, the CHAIRMAN 
announced that the Committee were of opinion that the promoters’ 
case having been closed they could not re-open it. They would be 
glad to hear Mr. Page the following morning, then finally coming 
to a decision with regard to the north portion of the North-East 
Suburban line. 

Mr. Lirrter, K.C., on behalf of the Metropolitan Railway, 
opposed the construction of the North-East London line, which 
would run under the existing joint railway of the Metropolitan 
and District from the Monument to Cannon Street, a distance of 
25 chains. He contended that it was manifestly unfair that his 
company should be competed with on their own soil after spending 
an enormous amount of money. 
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Mr. CLODE also gave evidence on behalf of the S.E.R. in oppo- 
sition to the line. 

Mr. Batrour Brownz said he would submit a clause that might 
meet the objections of frontagers and petitioners of that kind, 
vhich would provide compensation for damage caused by the 
-onstruction or working of the line during two years. No compen- 
sation would be paid to anybody whose property had been paid for. 
[he clause would also suggest a special tribunal to settle questions 

f damage. 

The CHatrMaN said if such a clause was provided it might form 
‘he basis of consultation with Lord Ribblesdale and the members of 
the Committee. The Committee adjourned. 


On the reassembling of the Committee on Wednesday last week, 
\Ir. BALFoUR Browne, K.C., on behalf of the City and North-Hast 
lurban Railway Company, announced that, after giving the 
utter great consideration, his clients bad come to the conclusion 
at they would not be justified in proceeding with their scheme 
ier the decision of the Committee in respect to the Whitechapel 
the City portion. He therefore asked leave of their Lordships 
withdraw the Bill from their consideration. 
rhe CHAIRMAN said the Committee would allow the Bill to be 
thdrawn as suggested. 
Mr. Batrour Browne then opened the case of the North-East 
mdon Railway. He said that the line would run from Ludga‘e 
rcus to Palmer’s Green, near Enfield, and it would provide a 
rect through route from the City and the north-east suburbs into 
e country. The existing railways could not accommodate the 
fic which they hoped to get if this line was sanctioned. He was 
wre that the group of railways, of which the North-Kast London 
» formed a part, had been very gencrally criticised ; but he 
uld be able to show that it was a combination which would be 
le to give the public something in the way of railway facilities 
ich it had not got. It was opposed by a railway “ring” which 
yported the proposals of the Central London Railway, because 
y wanted to prevent any competition with their suburban traffic. 
» present combination was not merely a Morgan group, but 
ciated with it was an English firm of high standing. 
(he CHarrMAN, at this point, said he would like to say a word as 
the procedure the Committee intended to adopt. They had 
‘ided to go on with the cpposition to ail the Bills. First they 
uld hear the opponents of what was termed the Morgan group; 
en those of the Brompton and Piccadilly Circus Railway, and 
tly, the objections to the Central London Railway schemes. 
/hen they had heard all the opposition, they would hear 
idence from the London County C puncil and the City Corporation 
to their views on the various schemcs. Following that, they 
uld hear counsel on behalf of fhe various Bills. With regard to 
e opposition of landowners, they would not hear that until they 
id decided which Bills should be allowed to proceed. By that 
wus much unnecessary opposition might be avoided. 
Lord R. Crecinr, K.C., remarked that Lord Ribblesdale had 
ie‘ted him to mention to their Lordships that Mr. Moon, K.C., 
id drawn up and submitted a general clause for the protection of 
downers, and that Lord Ribblesdale had also suggested a clause 
ich might form the basis of some agreement. It was distinctly 
derstood that Lord Ribblesdale’s Committee would not insert 
y general clause in any of the Bills before them until they had 
-cussed the terms of the clause with Lord Windsor’s Committee. 
Che CHatrmMan: I will take an opportunity of consulting with 
lord Ribblesdale with a view to both Committees adopting the 
ime course, 
Sir Douauas Fox was called and examined by Mr. Moony, K C., on 
engineering features of the Brompton and Pio:adilly Circus and 
» Central London Railways. He stated that be had a very 
strong objection to the proposed connecting link of the Brompton 
ind Pieeadilly Circus Railway with the deep level of the Metro- 
litan District Railway between Charing Cross and Piccadilly. In 
3 opinion such a piece of line would be unworkable, and the effect 
f the proposed junction at Piccadilly Circus would be to put four 
tunnels one above the other. Coming to the proposals of the 
Central London Railway, he wished to reiterate his objection 
ainst a closed circuit. He regarded a closed circuit in the centre 
of London as very objectionable, both from an engineering and a 
public point of view. 
Mr. F. G. Tuomas addressed the Committee on behalf of the 
Metropolitan District Railway Company against the Bills of the 
central London Railway and the combined Brompton and Piccadilly 
hemes. He said that the main objection of the Metropolitan 
Company to the proposed extension of the Central London line was 
hat it would create anew east and west competition with their rail- 
y between the City and Hammersmith. Seeing that the Metro- 
litan Company were spending a large sum of money in order to 
tk the line by electricity, which they trusted would be effected 
ithin the next 18 months, he submitted that it would be unfair to 
‘pose them to the competition of the Central London. The Com- 
iitee then adjourned, 


On the resumption of proceedings on Thursday last week, Viscount 
\uutsford made an important statement relative to the proposed 
eneral compensation clause to apply to these Bills. He said the 
ject of such aclause was that for a limited period owners whose 
ids or houses had not been taken for the purposes of the railway, 
ould be put on the same footing as those owners whose property had 
ven taken, and who could preceed under the Lands Clauses Act. 
lhe suggestion he had to make was that it would be desirable to 
usert in the model clause the words “injuriously affected” from 
the Lands Clauses Act. The clause, as at present proposed, was as 
follows: “ With respect to compensation for injury arising from 


the working of the railway to any building where no property of 
the owner or lessee of such buildiug is taken entitling him to claim 
for any such injury under the provisions of the Lands Clauses Act, 
the following general provisions shall have effect; that is to say, if 
at any time after the expiration of two years after the opening of 
the railway for public traffic, any structural damage to any 
such building shall have arisen from the working of the 
railway, any owner or lessee of such building shall be 
entitled to recover from the company compensation for such 
damage proved to have been actually sustained by him in respect 
of his interest therein,” and so on. He (Lord Knutsford) would 
suggest that the words should be “ If at any time after the expira- 
of two years after the opening of the railway for public traffic any 
such building is injuriously affected by the working of the railway, 
then”—and soon. He believed if those words were inserted they 
would save a good deal of expense and trouble in connection with 
future arbitrations. He hoped that Counsel would consider the 
clause with a view to forming the basis of a future agreement. 

Evidence was then given by Mr. Ettis, the general manager of 
the Metropolitan Railway, and by Mr. T. Parker, the electrical 
adviser, agaiast the Bill.of the Central London Railway and those of 
the combined Piccadilly schemes. 

Mr. G. H. Raprorp said he was chairman of the Parliamentary 
Committee of the London County Council, and he attended before 
the Committee to lay before their Lordships the views of the 
Council upon the various proposals which were under their ‘con- 
sideration. It was with much reluctance that they had considered 
the merits of any particular scheme, because the view of the 
Council was that if would have been much better in the 
interests of the general locomotion of London if Parliament 
had determined upon a complete scheme of tube railways 
to serve the needs of London asa whole. If that had been done, 
the Metropolitan could have been divided up into districts and 
different parts of the scheme taken up by different promoters. In 
the opinion of the Council it was very desirable that there should 
be some controlling authority, having somewhat similar powers to 
those exercised by the Light Railway Commission. Such an 
authority should inquire into all schemes that were projected for 
the construction of deep level railways before they were submitted 
to Parliament. They also thought that a purchase clause should be 
inserted in regard to these railways, a3 was the case in respect to 
tramways, so that ifat the end of a term of years the local authority 
wished they should be able to purchase the lines for the public. 
They would suggest that the system of shallow tramways, which had 
recently been sanctioned in this year’s Bill promoted by the County 
Council, might be inquired into as being likely to afford a more 
cheaply constructed system of underground railways than what were 
known as tube railways. The Council had considered the various 
Bills before the Committee, and had come to the conclusion that the 
proposals of the Central London Railway would best serve the 
interests of the Londoners as a whole, and that, therefore, the Com- 
mittee should give preference to that Bill. They believed that if 
those proposals were sanctioned, they would, together with the 
existing railway, form a good system of communication from the 
west to the central districts, and that it would be capable of being 
utilised im connection with any larger scheme that might be 
developed later. 

Replying to Lord Zovcner, Witness said that the Council had 
considered the Brompton and Piccadilly Circus Bill, and had come 
to the conclusion that the line would not serve any useful purpose 
at its western end. The large building estate which the Council 
had at Tottenbam, on which a large number of workmen’s dwellings 
were being erected, would be served by the North-East London 
ine. 

Mr. WHEELER, K.C., addressed the Committee on behalf of the 
City Corporation, and said that they had come to practically the 
same conclusions in the matter as the London County Council. 
They thought that the proposed extensions of the Central London 
Railway would be the best, not only for the City, but for London 
asa whole. They considered that their stations were more con- 
veniently situated than were the stations proposed under the com- 
bined scheme. On condition that the North-East London line went 
no further than Cannon Street, the Corporation thought it should 
be passed by the Committee. 

Mr. FirzaErap, K.C., on behalf of the Central London Railway, 
addressed their Lordships. He said he would remind the Com- 
mittee that the proposed extension fulfilled all the objects and 
conditions laid down by Col. Yorke as being desirable in a tube 
railway —a good train service with simplicity and continuous work- 
ing. Their line would convey passengers right to the Bank, into 
the very centre of the City, and none of the other lines proposed to 
do that. 

Mr. Lirtter, K.C., speaking for the Brompton and Piccadilly 
Circus Railway, said that iu view of the fact that the railway was 
already authorised, the properties purchased, and the contracts 
actually let, the Committee would not be justified in giving its 
sanction to the enormous expenditure which the proposals of the 
combined companies would involve. He would remind the Com- 
mittee that the Metropolitan and the District Railways were spend- 
ing a million and a quarter on electrifying their lines, and he 
submitted that it would be very unfair to subject them to this 
competition just at the time when the shareholders were expecting 
to get some return on their capital. The Committee adjourned. 


On reassembling on 16th inst. Mr. Batrour Browne, K.C., 
addressed the Committee on bebalf of the combined scheme of the 
Piccadilly and City and tbe London United Electric Railways 
Company, which provides fora through line from Hammersmith to 
the City. Counsel said that he thought the Committee would see 
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that the proposals of the Bills he represented had many advantages 
over the other schemes that had been presented to their Lordships. 
In the first place, they would afford a through route, in conjunction 
with the North-East London line from the crowded districts of the 
metropolis to the suburbs, and, by taking the people into the outer 
circle at cheap fares, would help to solve the housing problem which 
now pressed heavily upon the poor and the working classes. In 
the second place, they provided two very important services for 
London, as they would convey passengers from the south-weet to the 
centre, and alsothey would similarly convey passengers from the north- 
east either to the centre or through to the west. They also pro- 
posed to make a line running from the Marble Arch to Clapham to 
serve the south-western districts of London, which would give a 
much needed north and south communication—a thing that was 
not contemplated by any of the competing schemes. Another 
advantage he claimed for the scheme was, that it would create a 
new centre in the City at the Monument instead of increasing the 
congestion at the Bank. On the question of speed, he would remind 
the Committee that their trains would average about 19 miles an 
hour, including the stoppages at stations, which was faster than the 
Central London Railway. The Central London Company and the 
Brompton and Piccadilly Circus Company were both alive to the 
importance of a line from Hammersmith to the City by way of 
Piccadilly, and they had both tried to prevent any competition by 
attempting to block that route in their own interests. He did not 
believe that either of those lines would be constructed even if the 
promoters obtained the sanction of Parliament, as he was not satis- 
fied with their Jona fides. The Committee had had ample evidence 
that if his clients obtained Parliamentary sanction for their scheme, 
there was no doubt as to their intention and ability to construct 
the proposed railways. 

The Committee having deliberated in private for some time, the 
CHAIRMAN, upon the parties being re-admitted, said: The Com- 
mittee have decided not to proceed with the Central London Bill 
as far as it relates to the proposed railway from Shepherd’s Bush 
via Hammersmith to the Bank, but they are prepared to consider 
the extension of the Central Railway Company's line beyond the 
Bank and the small branch lines at the West end. With regard to 
the Bill ofthe Brompton and Piccadilly Railway, the Committee 
will not proceed with that portion of their proposed line between 
Piccadilly Circus and Charing Cross, leaving the other portions for 
future consideration. With regard to the London United Electric 
Railway, Piccadilly and City Railway, and the North-East London 
Railway, the Committee will not proceed with that portion of the 
United Electric Railway which runs from Addison Road via Shep- 
herd’s Bush to Hammersmith. The Committee will meet on 
Monday week— May 26th—and then propose to proceed with 
what further opposition there is to the combined scheme of the 
London United Company. The Committee then adjourned. 





West Ham Corporation Bill.—A Select Committee of the House of 
Commons, presided over by Mr. Heywood Johnstone, has passed the 
preamble of the West Ham Corporation Bill, which gives the 
Corperation power to borrow £25,000 for electric lighting purposes, 
and £1,30C for tramway purposes. There was also a proposal to 
construct a tramway along a new street, and the Committee allowed 
the time for such construction under the Standing Orders to be 
extended for a period of two years after the completion of such new 
street. 

Donegal Railway.—This Bill, which has already passed the House 
of Lords, came on 15th inst., as an unopposed measure, before the 
Chairman of Ways and Means in the House of Commons. 
Amongst other things, power is taken to work the railway by elec- 
tricity. 

Croydon and District Electric Tramways Bill—After a lengthy 
hearing, the Committee passed the preamble of the Bill, with the 
exception of the Carshalton and Wallington portion of the South 
and West Croydon extension. They refused the London, Brighton 
and South Coast Railway control over the connection at West 
Croydon. 

Bexhill and Rotherfield Railway.—The Bill for the abandonment 
of the Bexhill and Rotherfield Railway came before the chairman 
of Ways and Means of the House of Commons as an unopposed 
measure on 15th inst., and was ordered to be reported for third 
reading. 








LEGAL. 


VicaR AND CHURCHWARDENS OF St. Mary, WooLnortn, v. City 
AND SoutH Lonpon Ratnway Company. 


THE case in re an arbitration between the City and South London 
Railway Company and the Rector and Churchwardens of the United 
Parishes of St. Mary, Woolnoth, and St. Mary, Woolchurch Haw, 
came before Mr. Justice Wright, sitting without a jury in the King’s 
Bench Division, on Wednesday last week. This was a special case 
stated by the arbitrator, Mr. Vigers, raising the question as to the 
basis on which the Rector and Churchwardens of the United 
Parishes of St. Mary, Woolnoth, and St. Mary, Woolchurch Haw, 
were to be compensated for that part of the site of the church of St. 
Mary, Woolnoth, which the City and South London Railway Com- 
pany had taken for the purpose of extending their line from 
London Bridge to the Angel, Islington. Mr. Balfour Browne, K.C., 
Mr. Eldon Bankes, K.C., and Mr. Aines appeared for the City and 









South London Railway Company; Mr. Freeman, K.C., and Mr. 
Boyle, K.C., for the United Parishes of St. Mary, Woolnoth, and 
St. Mary, Woolchurch Haw ; and Mr. Dibdiv, K.C., and Mr. J. Shaw 
for the Attorney-General and the Ecclesiastical Commissioners. 

Mr. BankEs, in opening the case, said that in 1893 the company 
were promoting a Bill to continue their line from London Bridge 
to the Angel, Islington, and they scheduled the church of St. 
Mary, Woolnoth, at the corner of Lombard Street, asa portion of the 
land they desired to take. That Bill passed without opposition, 
but the work was not carried out within the time specified, and the 
company had to apply to Parliament in 1896 for an extension of 
time. That Act was passed on the condition, as the company con- 
tended, that they took not the church, but an eascment under it, 
and certain lands which formed part of the surroundings of the 
church. In constructing the line, the entire subsoil of the church 
was excavated, and by a wonderful piece of engineering the build- 
ing was placed on a steel foundation and preserved. The rector and 
churchwardens alleged that they were entitled to regard the site of 
the church as a building site; that for the 1,699 ft. of land outside 
the church they were entitled to £101,940, which was at the rate of 
£60 a foot; and that with regard to the land upon which the church 
stood, the company had so constructed their works as to injuriously 
affect the site as a building site, and that therefore they were 
entitled to damages to the extent of £30 per foot, which was 50 per 
cent. of its value. The arbitrator had, for the purposes of this case, 
arrived at three alternative findings. He awarded against the com- 
pany £90,628, if all the lands taken belonged to the site of the church 
of St. Mary Woolnotb, and could never be used for any other pur- 
pose ; or £136,421 if the lands taken might have become, under 
some Act of Parliament, a scheme, under the Union of Benefices 
Act, 1860, at some future time available for building purposes; or 
£143,548 if the site of the church and the other land could be made 
immediately available for the erection of buildings other than a 
church. He (the learned counsel) submitted that the compensation 
should be awarded on the basis that all the lands taken formed the 
site of the church, and could never be used for any other purpose, 
and that the case should be referred back to the arbitrator, in order 
that he might explain how the £90,000 was made up. Under the 
provisions of the Act of 1896, it was clear that the compensation 
was to be based on the assumption that the church was to remain. 
The company had expended upwards of £30,000 in providing a steel 
foundation for the church. 

Mr. Bortz contended that the company were at least liable to 
pay compensation on the basis that the site of the church might 
at some future period become available for building. 

Mr. Justice WRIGHT, at the conclusion of the arguments, said he 
could not agree with the contention of Mr. Bankes that the 
claimants were only entitled to compensation on the basis that the 
lands taken formed the site of the church and could never be used 
for any other purpose. Under the Union of Benefices Act the site 
of the church could be made available for building purposes, and, 
therefore, he thought that the claimants were entitled to compensa- 
tion on the basis that the site of the church might have, at some 
future date, become available as a building site—i.c., the second 
basis. 





De Dion Bouton & Co., v. Brown Bros., Lim1tep. 


In the Chancery Division on Thursday last week, before Mr. Justice 
Joyce, Mr. Hughes, K.C., moved for an injunction to restrain the 
defendants from passing off batteries for motor cars as “ De Dion” 
batteries which were not of the plaintiffs’ manufacture. 
Counsel for the defendants said the matter complained of by the 
plaintiffs had occurred through the oversight of an employé, who 
acted contrary to the instructions given him. The thing would not 
occur again. Mr. Hughes said in these cases the matter was always 
due to an oversight. His clients desired to see the evidence of the 
defendants, and the motion would have to stand over. His Lord- 
ship directed the motion to stand over until next sitting. 








CORRESPONDENCE. 


Electric Wiring Methods of To-Day. 

In the articles and letters appearing under the above 
heading, great stress has been laid on the desirability of 
decreasing the cost of wiring. Although this is very 
desirable, I do not see how any system of screwed conduit 
is going to help us forward much, at any rate as regards 
competition with gas-pipe installation costs. Any pipe which 
is suitable for a watertight conduit, would be equally suitable 
for gas, and would be cheaper, though perhaps not much, as 
it would do with less careful attention to smoothness, &c. 

Taking the very cheapest job to pipe for, that of an instal- 
lation with no isolated switches, but only switch lampholders, 
it would cost more in pipe than the same number of points 
gas piped, as owing to the necessity of dividing into circuits, 
several tubes are required, which would come more expensive 
than the one larger pipe required for the gas. In the 
ordinary way, many lights are controlled by separate switches, 
and this is pure extra against the electric system, being almost 
without parallel in gas practice, . 
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(.astly, the pipe has to be erected more carefully, owing 


to the necessity of trimming ends of pipes and of making 
them butt together in the coupling instead of simply screwing 
them tight in a socket with tapered thread as in gas work, 
and the work generally has to be of a more finished character, 
especially at outlets. There is also the cost of draw-in boxes 
to be added on long or awkward runs. 


present we have, broadly speaking, three styles of 
conduit to choose from. The steel-armoured insulated 
conduit, or “ Bathurst,” which certainly makes a grand job, 


but which is so terribly expensive, that it is almost out of 
the .uestion unless ratepayers are finding the money. The 
Simplex screwed conduit, considerably less in price, a good 
tube to work, and of a smooth surface, so that wires draw 
through easily if piping is well fixed. Very pleasant for a 
wor man after steel armoured conduit, as he can keep clean. 
Thirlly, we have ordinary Simplex, with which ordinary 
casi: may be placed, as they cost about the same to instal, 
the use of one or the other generally depending on the sort 
of | vilding to be wired. Both very considerably cheaper 


tha: screwed conduit. 

are now to have Armorduct, but I do not at present 
see ow it will affect the ordinary class of work. It seems 
to more of a rival to the screwed Simplex class of 
con its, and if it can be supplied at a less cost than these, 
it w' be welcome for good work. It will have to be very 


con: ‘erably cheaper before it touches the casing and plain 
sin) ex business.) The knock-out box certainly sounds 
goo, as a reduction in the number of fittings is very 
desi le 


\. regards the question’ of earthing the outer, we have 
had .e argument all on the contractors’ side up to the 
preset. It would be very interesting if some of the 
centr! station engineers would give us their side of this 
ques' on. If any objections were fully discussed, they 
coul| either be removed or the question dropped. 

‘he meantime it seems hardly worth while to increase 
the « st of conduit work by insisting that all should be con- 
nect\| for future use as a return while the prospect of this 
method being adopted is apparently so remote. Where, 
agai’. is the advantage of being ab'e to ultimately double the 
capac'ly of an installation ? Are we to need twice as much 
light ‘hen as we do now, or are lighting appliances going to 
decresse in efficiency ? 


j W. H. Isherwood. 
livds, May 14th, 1902. 





The Design of Continuous Current Machines. 

lam much obiiged to your correspondent, Mr. Hiss, for 
his appreciation and criticism of my remarks on the above 
subject: but as there appears to be some slight misconcep- 
tion on his part as to the application of my formule, I will 
endeavour to elucidate the points referred to. 

In the first place, the /o/al flux, i.e., the flux per pole 
entering armature, multiplied by the number of pairs of 
poles, is not +025 p?/100, but °025 p? megalines. The 
' is introduced for another reason, which I will refer 
to later, 

| cortainly was not considering only bi-polar machines, as 
| do not consider the combination of bi-polar fields and pro- 
jection type armatures at all satisfactory. Neither should 
the 1 mber of poles make any difference to this factor, 
which is derived by a simple arithmetical calculation from 
the toial area of the pole shoes, and the flux density in same. 
l'hus, in a four-pole machine, where the length of the pole 
}irallel to the shaft is *6 p, the angle subtended by same, 
(0, and the flux density 40 kilolines, the factor becomes :— 


“I4L pd x 60° x 6D x 40,000 x 2 pairs poles 
360° x 108 
= ‘025 p* megalines, 


With a six-pole armature of similar dimensions, the pole 
‘gic would be 40°, the number of pairs of poles three, and 
the factor precisely the same. 

lhe factor, D? 6, total gross area of slots, is the maximum 
permissible under the conditions laid down, and is seldom 
‘pproached in machines of large dimensions. There is 
obviousl y some error in the statement made by your corre- 
*poncent, that in an instance he tested, the value was p?, as 








the total area of the circle represented by the armature core 
is only ‘7854 p*. For example, the value in the 250-Kw. 
generator, described by Parshall and Hobart, is about p?/19. 

Now as to the space and current density factors, the 
necessity for the introduction of which is not at first sight 
apparent. The formula for the E.M.F. generated in a con- 
tinuous current machine may be simply stated as follows :— 
M.c.R/50 p = &, where M is the /ofal flux as previously 
defined ; ¢ the number of face conductors ; k the revolutions 
per second ; and p the number of paths through armature 
from positive to negative brushes. In the case of a two-cir- 
cuit winding, 50 p = 100, the divisor referred to above. 
The E.M.F. generated by an armature does not, however, 
enable us to determine the capacity of same, and it therefore 
becomes necessary to modify the factor, ¢, in the above 
formula, so as to arrive at the output in watts. 

For this purpose, if we assume a two-circuit winding as 
before, we may imagine there are only /wo conductors on the 
armature, each consisting of one half the total number of 
face conductors combined. The sectional area of these con- 
ductors (determined from the area of the slots and the space 
factor), and the current density in same, enable us to fix the 
limit of output based on these considerations. 

There is, of course, no definite relation between these 
factors and the diameter of the armature. The former 
generally increases with the diameter, owing to the larger 
area of the slots, and the greater sectional area of the con- 
ductors, while the latter generally decreases. The approxi- 
mations given are intended to apply to a certain range of 
sizes only. They are purely empirical, and are arranged to 
affect only the numerical coefficient of the result, and we 
are also at liberty to insert actual values in specific instances. 
In the case of the 250-Kw. generator referred to above, the 
armature being 46 in. diameter, and the length of same only 
27 D, the values are— 

012? | v? 245 
D 


x— x 49 x 8,400 x = 2°57 pn? = 250 Kw. 


100 19 

The quantity, 3,400, is, of course, the product of the 
actual current density, and the two imaginary conductors 
previously referred to. 

Here is another instance from actual practice, the arma- 
ture being 18 in. diameter :— 
. A 
035 DP DF x 98 x 2,000 x 180 

100 65 D 

The higher value for the flux in this instance is due to 
slightly increased area and density at pole shoe, which has 
not prevented the area of the slots closely approaching the 
maximum. It is particularly interesting to note the low 
space factor, which means ample insulation and easy wind- 
ing, and at the same time low current density in the conductors, 
entirely due to the correct proportioning of the slots. 

Tabulation of results in the method indicated, in conjunc- 
tion with the flux and armature ampere conductors per pole, 
&c., impart at a glance the most important and salient 
characteristics of a machine, ina manner impossible by any 
other method with which I am acquainted. 


John H. Hindle. 


= 5°26 p? = 30°7 KW. 


Manchester, May 17//, 1902. 





Alternating Current Theory. 


I shall be glad if you will allow me to make one or two 
comments upon the review of my “ Elementary Treatise on 
Alternating Currents” which appeared in your last issue. 

Will the reviewer pardon my drawing his attention to 
p. 9X, equations 20 and 22, which have evidently escaped 
his notice. They supply the relation between primary and 
secondary ampere-turns and the secondary terminal voltage 
of a transformer, which are alleged to be omitted. I hope 
his disappointment will now disappear. 

But for the statements respecting the theory of the trans- 
former I should not have made any reference to the review, 
as it shows evidence of a careful perusal of the book by the 
reviewer, and is undoubtedly a valuable criticism, and, 
should I be so fortunate as to issue a second edition, I shall 
carefully consider its suggestions. 

I am afraid the value of the “ equivalent sine curve” is 
not appreciated. I would ask all my readers to remember 
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that its use is confined to such calculations as involve mean 
square Values, and in these, which comprise the majority of 
practical cases, correct results will follow its adoption. For 
example, in the formula for eddy currents, to which the 
reviewer draws attention, the two results are in accord if 
the maximum induction density is taken to be that due to 
‘the equivalent sine current curve. 

I do not wish to start a fresh controversy on the “ lag” 
and “lead” puzzle, as to my mind it is a mere quibble. I 
always give the definition as follows :—One sine curve lags 
behind, or leads before another of the same frequency, 
according as a zero (or maximum) value of the first curve 
occurs in point of time after or before the nearest zero (or 
maximum) value of the second curve. 

I do not wish these remarks to be regarded as a criticism 
of the review. I should very much like to know the 
reviewer personally, so as to exchange ideas on several points 
which are undoubtedly of a controversial nature. 


W. &. Rhodes. 
Manchester, May 17/h, 1902. 


The Institution and Electrical Legislation. 


So far as I am aware, there is no industry in the world 
which is surrounded with so much legislation and regulation 
as the British electrical industry. On the other hand, there 
is no industry which has more to gain by unrestricted 
development. It is a most curious spectacle—the only free 
trade country in the world deliberately repressing the only 
power by whose aid we have any chance of maintaining our 
commercial prosperity, and affording protection in its most 
“ unintelligent ” shape toa number of municipal monopolies. 
More curious still is the fact that the “man in the street,” 
who, technically speaking, governs the country, has, appa- 
rently, no knowledge of these anomalous conditions, and, in 
fact, has no information as to electrical matters beyond the 
sensational paragraphs in the popular press, which give him 
the impression that the British electrician is stupidly incom- 
petent and immeasurably inferior to the American and the 
German. 

With one or two exceptions, the columns of the daily 
papers are absolutely closed to a fair statement of the 
grievances of the industry, but any “ penny-a-liner ” who 
sends in a paragraph about American syndicates con- 
structing tubes from nowhere to nowhere else, or of German 
firms supplying machinery at prices suggestive of a clearance 
sale of old stock, may rely upon seeing the news appear next 
morning under a “ scare heading.” 

Now, although it does not say so in so many words, the 
report of the Institution of Electrical Engineers amounts to 
this :—Given fair conditions throughout the period of elec- 
trical development, England would have been at this time—(1) 
One of the largest, if not the largest, of electrical manufacturing 
countries ; (2) the country in which the application of elec- 
tricity to industrial purposes had reached its highest point ; 
and (3) the country which had benefited most by electric 
traction. 

The difference between what might have been and what 
is represents so much dead loss to the nation in general and 
to the electrical industry in particular. Everyone engaged 
in electrical work, from the most eminent consulting 
engineer to the humblest wireman, has a direct interest in the 
removal of the burdensome restrictions which are described 
in the Institution report, and everyone should endeavour to 
do something towards the attainment of this end. 

Sooner or later the Legislature and the general public 
will “‘ wake up.” They will wonder how they ever came to 
grant a monopoly in electric power supply to municipalities. 
And they can only plead ignorance as their excuse. ‘They 
would never have created a municipal monopoly in steam, 
and the only difference lies in the method of supply and 
application, not in the commercial uses. When they find, 
therefore, that the British manufacturer, with no power 
available except either his own dear steam, or the munici- 
palities’ dearer electricity, cannot compete with foreign rivals, 
who promptly avail themselves of the best and cheapest 
supply known to science, we shall perhaps witness an elec- 
trical reformation in England. Statisticians may then figure 





















































































out how many millions of pounds sterling the lesson has 


cost us. 
T. C. Elder, 


The Committee which has been considering this important 
subject appears from its resolutions to have consistently 
carried through its proceedings the confusion of terms sug- 
gested by the reference. The use of the word “ Industry” 
has been misapplied to the object of Mr. Madgen’s paper, and 
the result has been a very one-sided consideration of the 
whole subject. 

The branches of work in which electricity is the main 
factor may be summarised as follows :—(1) Manufacturing ; 
(2) Installing ; (3) Working. 

I hold that in its strict sense the term “ industry” can 
only be applied to (1), and although (2) may partially come 
under this term, I think Electrical Contracting would be 
more applicable. However, as regards (3), this should in 
no wise be considered an industry, as it is almost entirely 
commercial or financial, depending for its industrial work on 
(1) and (2), which should be called by a distinctive name, 
such as Hlectrical Undertakings. 

Now either the Committee was intended to inquire into 
the whole subject covered by these three branches or else 
into the legislation affecting electrical undertakings only, 
That Mr. Madgen had the latter object in view when reading 
his paper is clear, but the interpolation of the word 
“industry” into the reference has confused the issue and 
apparently the Committee as well. For instance, examine 
the “Note of points for the consideration of witnesses,” 
which seems to have ruled the proceedings throughout. The 
first point inquires as to the cause of the backward condi- 
tion of the electrical industry in the United Kingdom as 
compared with other countries. Strictly speaking, this refers 
to (1), yet the remaining six points deal exclusively with 
electrical supply and tramway undertakings, their working 
regulations and the legislation referring to them. What 
the above quoted point was intended to convey is not quite 
clear, but it is hardly surprising that the conclusions of the 
Committee resolved themselves into a desire to restrict 
municipal opposition. What this has to do with the back- 
ward state of electrical ‘ndustries I fail to see. 

Not being personally much concerned in electrical under- 
takings, I am not competent to criticise the Committee on 
its findings in this direction ; in fact, I fully accept its views 
as those of men who have made a real effort to grapple with 
this aspect of electrical legislation. But | am very much 
concerned with electrical industries, and as such, [ not only 
cannot concur with the conclusions arrived at by the Com- 
mittee, but am deeply disappointed at the way it has let this 
aspect of the subject drop. For the Committee to claim to 
speak for electrical industry, and then to draw its conclusions 
from the proceedings of which you give an abstract, is calcu- 
lated to do much harm. The laws governing electrical 
undertakings have nothing whatever to do with electrical 
industries, and any alterations in these laws, however they 
might benefit electrical undertakings, could in no degree 
alter the adverse conditions under which the electrical indus- 
tries exist in the United Kingdom. 

Under the circumstances, I hold that the question of elec- 
trical industries should be considered exclusively by a special 
Committee, without any reference to electrical undertakings, 
and I hope the Institution will see their way to appoint such 
a Committee at the earliest possible date. 


’ 


G. Byng. 








Cauvery Falls.—The Mysore Government has sanctioned 
a revised estimate amounting to Rs. 49,44,011 for the Cauvery 
Electric Power Works. Col. McNeill Campbell, the chief engineer, 
explains that the excess on buildings for the machinery at the power 
station is chiefly owing to the depths the foundations had to be 
taken to find the rock, and to the difficulty in transport of materials. 
The next increase is on account of the transmission line from the 
falls to the Kolar Goldfield, a distance of 90 miles. No work of 
this kind being undertaken in the country before, it was impossible 
to get accurate results, and much more rock was encountered on the 
line than was anticipated. The cost of the erection of posts was 
also under-estimated. A considerable amount of timber had to be 
procured locally, as the contractors for the supply of Australian 
wood failed to supply it in time. The total estimate, expressed in 
sterling, now amounts to £329,601, against a forecast of £287,390, 
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WORKSHOP RECORDS AND COST KEEPING.“ 


Tux two papers, recently read before the North-East Coast Insti- 

ion, by Messrs. G. Parker and R. P. Link, dealing with workshop 
records and cost keeping, form a valuable addition to the literature 
on these subjects, and will be profitably studied by heads of manu- 
facturing works who contemplate the introduction of time-recorders 
or ard systems into their establishments. So long as a firm or 
company makes large profits, the need for accurate records of time 
| material is not fully realised; it is only when the shoe of com- 
pet‘tion pinches that the lack of correct and minute data is keenly 





e timeboard, and check systems, are so well known that 
description is unnecessary here. In each the record is a com- 
bination of guess work and memory on the part of the men, generally 
made in a hurry at the close of the day’s work, and, as might be 
conjectured, often—one might say usually—very inaccurate, 
in {nose cases where a man works on several jobs in the course of a 


art from the inaccuracy of the records, there is in large works 

‘iderable loss of time due to employé¢s not going direct to their 

: after putting in their checks or boards, and leaving off work 

ninutes or so before the whistle sounds. Mr. Link shows that 

thie loss of time, or leakage, amounts to £750 per annum in a works 

employing 1,000 hands, reckoning five minutes’ loss each time of 
en! ring and leaving the works. 

c up-to-date method of time-keeping is by means of recording 

, which should be placed as near to the work as possible. 


T,.3 in a factory of many floors, there should be a recorder near the - 


et of each floor, and in a works covering a large area, the area 
should be divided up into convenient sections, a recorder being 
placdin each. In some recording clocks each man’s number is 
r led, by means of a key, on a strip of paper inside the clock, 
the time being automatically recorded on the strip. One objection 
to ‘his system is that the numbers are not consecutive. 
nother system, each man is provided with a card, which he 
places in a@ slot in the clock on entering and leaving the works. 
On pressing a lever or knob the time is printed on the card, much 
it same way as a railway ticket is dated. 
t only may the time of entering and leaving the works be 
recorded in this way, but, by the use of job cards, the time worked 
n cach job may be also recorded, thus saving a large amount of 
bo k-keeping, facilitating the comparison of costs, and providing a 
very much more accurate record than is possible by the old time- 
board or time-book systems. 
r the correct recording of materials, a “rough store” and a 
ished store” are advisable. Al! material, whether ordered 
specially for a particular job, or for stock, should be put through the 
rouh store. 
1e storekeeper should make independent records of goods or 
material received, which records should then be sent into the office, 
to be checked against the invoices. The system usually adopted in 
this country is to send the invoices to the stores for the storekeeper 
to check against the stores received. This, however, is a loose 
tucthod and an incentive to scamp the checking. 

by the use of cards, books for the receipt and issue of stores may 
by entirely abolished. As material is issued only on receipt of card 
requisition from the foremen, the cards being sent into the office for 
the use of the stores ledger clerk, the storekeeper has no clerical 
work to do, except on the receipt of material. 

It is not enough merely to know the (¢ofal values of labour and 
material in connection with any product; these vaines must be so 
plit up that the cost of any part or member is known. This is 

omplished by means of the collective or piece order system, in 
vhich a separate card is used for each part. The card may follow 
the piece through the factory, and have recorded upon it the time 
pent in the different processes or operations performed on it. 
It is only by splitting up the costs in this way that the direction in 
Which economies may be effected can be seen. 

he works cost of an article does not take into account the 
standing or establishment charges, and the record and correct 
ition of these charges is really a very difficult matter. It may 

be considered a very simple matter by those firms who simply 
ive to establishment account everything that cannot be charged 
rect to orders. This, at best, isa rough and ready method, besides 
lording absolutely no information when it is desired to ascertain 
Vliere these charges may be reduced. Only by splitting up the 
establishment charges into their composite items can the true value 
uy work be arrived at. Where a firm not only manufactures 

{ deals in its products, it is advisable to keep the selling expenses 
vutirely separate from the working expenses; and _ such 
ifems as rent, rates, taxes, office expenses, &c., should 

correctly apportioned to the respective departments. In 

: American works, establishment charges are split up into 
vera hundred sub-divisions. This may be thought to be carrying 

method too far, and one is inclined to ask if such works merely 
‘ist for the purpose of running “card systems.” It certainly 
uggests that we may pay too dearly for our candle. This is the 
tanger. 


Abstract of two papers read before the North-East Coast Insti- 
‘ution of Engineers and Shipbuilders, by George Parker (March 
~lst), on ‘‘Workshop Records: A Review and Comparison of 
“xisting Methods, with Special Reference to the Use of Files and 
Vards instead of Books”; and R. P. Link (April 18th) on “Co- 
peration and Mechanical Aids to Workshop Cost Keeping.” 


The subject of depreciation is one of the most important con- 
siderations in a manufacturing works, and is the one that, perhaps, 
best repays the labour of sub-division. Not only should separate 
records of buildings, machinery, &c., be kept, but, as far as possible, 
individual machines should be recorded on separate cards, so that it 
may be easily seen when their value is written off. They can then 
be scrapped, and the dead records removed. 

There are works in this country containing machinery or tools 
whose value has been written off several times over, but because the 
individual values do not appear in the records, this fact is not 
appreciated, and there is a reluctance on the part of the owners to 
scrap them. : 

In introducing any system of workshop records, the essential 
feature to remember is that all orders should emanate from, and all 
records converge towards the same central source—the office. 
Further, as Mr. Parker points out, the scope of each official’s 
authority should be clearly defined in order to avoid friction and 
bad feeling; as whilst this exists, it is impossible for any system, 
no matter how perfect, to work smoothly and efficiently. 

Examples of cards are given in Mr. Parker’s paper, and for those 
who desire to go more thoroughly into the matter, an excellent 
bibliography of works on the subject is appended. 








TUNNELLING FOR ELECTRIC RAILWAYS. 


At the Institution of Civil Engineers on Tuesday, March 25th, a 
paper on “Subaqueous Tunnelling through the Thames Gravel: 
Baker Street and Waterloo Railway,” was read by Mr. A. H. Haigh, 
B.Se., M.Inst.C.E. 

In passing beneath the Thames the tunnels, elsewhere wholly in 
London clay, encountered a bed of clean gravel and sand, lying in 
an abrupt depression of the clay surface. This freely water-bearing 
bed had necessitated construction under compressed air. The two 
tunnels, each for traffic in one direction, ran parallel and on the 
same level fora short distance under the river from the Victoria 
Embankment, at the bottom of Northumberland Avenue, after 
which the east (up) tunnel had a rising gradient of 1 in 111, and 
the west (down) tunnel a falling gradient of 1 in 107 towards the 
south side of the river. On passing under College Street the up 
tunnel was vertically over the down tunnel. 

The temporary stage, from which the working shafts in the river 
had been sunk, was constructed on piles, parallel with the Embank- 
ment and 150 ft. away from it. -From this stage a temporary foot- 
bridge led to the Embankment. A stage, 370 ft. by 50 ft., held the 
contractors’ plant and necessary buildings. Two 16-ft. shafts 
having been sunk, tunnelling northward had been begun from one 
of the brick chambers at the bottom in February, 1899; but south- 
ward the river work had been begun in March, 1900. 

The shield for tunnelling through the gravel was provided with 
a hood in front to cover the men during excavation, and a fountain 
trap behind, to afford an air-seal against a horizontal water surface, 
should a run of water at the face threaten flooding of the tunnel. 
Under the forward top screen of this trap, which was close behind 
them when working, the miners vould escape in case of necessity. 
The appliance had proved perfectly successful in accomplishing its 
purpose. Laterally the shield was divided into two halves, ahead 
of the trap, by a vertical girder, which enabled a limited face in 
one half to be attacked after any accident to the face-planking 
due to a “blow.” The other essential features of the shield were a 
steel cylinder, stiffened by a circular box-girder in rear of the hood, 
and having behind that a strong ring of cast iron carrying 14 
hydraulic rams; the cylinder extended behind the rams, forming a 
tail in which each tunnel ring was built. 

The iron lining for the 12-ft. tunnels consisted of rings 18 in. in 
width. The tunnel was constructed with continuous lonvitudinal 
joints, machine faced, and dressed with a mixture of red lead and 
Stockholm tar before being erected. Joint grooves were caulked 
with iron-rust cement, and both were grummetted where necessary. 
Blue-lias lime grouting was forced through the tapped holes provided 
in the iron, which were then screw-plugged. For regulating the 
driving of the shield, plumb bob lines for the tunnel centre, 
graduated side-rods drawn by the shield over fixed index marks 
square to the centre line, a hanging plumb-line in the shield 
casting, and boning-rods behind the shield, had afforded every 
means of determining its position, and information for applying 
the necessary rams in driving, each ram working independently. 
Setting-out lines had been taken from a 15 ft. 6 in. base transferred 
down the shaft by steel wires. 

Tunnelling towards Waterloo had been begun at the sheft with 
17 ft. of solid clay and 34 ft. of total cover beneath the river- 
bed. In April, 1900, the 8-ft. solid air-tight diaphragm wall of 
brick in Portland cement mortar bad been built across the tunnel 
and grouted under pressure, with the working air-lock and an 
emergency lock through it, and all necessary pipes. When the 
clay cover of the shield was only 5 ft. thick, the box heading 
in advance of the shieid had been discontinued. Compressed air 
had then been applied with 5 ft. of clay cover, and at a depth 
of 18 ft. below the river bed. As soon as the cutting edge 
reached within 2 or 3 in. of the ballast, pockets of pugged 
clay had been made, close to each other, in advance of the 
face, forming a soft bed for the skin to enter, wherever thé 
cutting edge would otherwise have encountered the ballast. As 
the amount of ballast face increased, the handholes, separately 
excavated and filled, had formed a larger and larger portion of 
an annular bed in front, a close blanket against the shield-skin 
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behind, and a lining to the ballast over the iron tunnel, securing 
a space for the grout around the iron, and an air-seal at the tail 
of the shield where it covered the last tunnel ring. The face had 
been timbered with close horizontal planking set against a thick 
plaster of pugged clay, and arranged by stretchers in two halves, 
across the face, held at first against the shield, and afterwards held 
by up-and-down soldiers, supported by round hollow steel struts 
passing through the shield, when driving the shield forward. The 
normal progress of the tunnel in ballast had been three 18-in. rings 
per day. Three eight-hour gangs had been employed. The air- 
pressure used had been the exact equivalent of the hydraulic heid 
in the river, varying, usually, during each tide, between 24 lbs. and 
32 lbs. per square inch. 

Medical attendance had been provided for tke workers, and every 
provision had been made for their care. Cases of compressed-air 
sickness had been infrequent, and the serious ones few. The 
amount of air at atmospheric pressure pumped through the tunnel 
had varied between 30,000 cub. ft. and 200,000 cub. ft. per hour. 
The proportion of carbonic acid in the atmosphere in the working 
space had varied between 0 06 per cent. and 0°10 per cent. 

The East Tunnel had since been driven throngh the ballast by the 
use of the same shield, with a slight modification to enable the 
miners to work conveniently while the face was kept altogether 
under cover of the hood. An average progress of over 5 ft. per 
working day had been uniformly maintained, and the amount of 
air delivered had averaged only 100,000 cub. ft. per hour. 








BUSINESS NOTES. 


Electrical Wares Exported. 


WaEK ENDING May 21st, 1901. Wark ENDING May 207TH, 1902. 
Alexandria... -. Value £109 Alexandria .. ee -» Value £51 
Amsterdam.. oo e- 220 Amsterdam .. -. 178 








Bombay... oe . 132 Auckland. Elec. cars .. .» 7,351 
9 Elec. motors .. < “a Bilbao oe oe oe oe 90 
Buenos Ayies. Teleg. mat. .. 58 Calcutta .. oe os -. 160 
a Teleph.cable 1,040 se: Teleg. cable .. e- 3,250 
Calcutta “ oe - oe 1,890 - Teleg. wire .. we G7 
Cape Town.. vie eis os | “FOD Cape Town .. “o oe e. 8,119 
Chinde oe oe oe ee 52 ”» Teleg. mat. 20 
Durban a eo os. 1,487 Channel Islands .. aS ‘ 85 
s Teleg. mat. .. -- 662 Christchurch ve és - 46 
” Teleg wire oo ©6925 Colombo .. os ae ee 60 
East London 4 os oe 55 ve Teleg. mat. .. —. 
Gibraltar .. - ee oe 10 Durban ‘ a oe ee 829 
Hamburg .. ee we aie 16 East London ee ee .- 1,366 
Hong Kong. Teleg. mat. oo 20 Gibraltar .. a oe os 62 
Madras oe oe as .. 1,048 Hong Kong.. és = oe 49 
os Teleg. wire .. ia 14 Madras ei se we a Cee 
Mauritius . a a * 60 Melbourre .. si ssh -- 1,005 
Melbourne . és oon e- 3,278 North Atlantic. Cable. .. 1,100 
” Teleg. mat... -. 04 Ostend “6 ds ae oe 20 
Ostend oe oe -. 126 Port Elizabeth .. o< = 28 
Perth.. oe os ee «. me Rosario oe oo ee oe 25 
Port Elizabeth .. aie o> ae St. Petersburg... 7 ee 75 
Rangoow .. a0 we os oe Santos. Teleg.mat. .. o- 260 
Rotterdam. Teleg. mat. oo Shanghai. Teleg. apparatus .. 30 
St. Petersburg. Teleg. mat... 618 Singapore .. oe die ee 25 
Shanghai + oe re | Sydney oe ae ou ee 1,269 
Singapore .. és ne ie 46 Wellington .. oe a o . 
Stockholm. Teleg. mat. .« a na Teleg. mat. -. 1,422 
Sydney ~ oa oe -- 618 
- Teleg. wire x sie 12 
Teneriffe .. ee - e* 48 
Trinidad. Teleg. mat... ia 25 
Wellington .. eo ee a 25 
Total oe £15,211 Tota) oe £22,480 
HJ 4 ’ s 
Foreign Goods Transhipped. 
arbadoes, Teleph. apprts. Value £36 | Buenos Ayres. Teleg. poles. Value £252 
Rotterdam. Elec. s oa 25 New York. Elec. goods = 230 
Trinidad. Teleph. ,, oe 64 
Total ee £125 Total én ee £482 


“Ark” Lamps for Boer Camps,—.A further number 
of “Ark” lamps have just been supplied by Messrs. Johnson and 
Phillips for the lighting of the Boer prisoners’ camps, as a result 
of the previous lamps giving satisfaction. Quick delivery was 
again a condition of importance, and this Messrs. Johnson and- 
Phillips were readily enabled to comply with, as they keep stocks 
of all sizes for urgent delivery. 


Correction.— Messrs. Booth & Co. point out that their 
full address is Burleigh House, Yerbury Road, Holloway. The 
address as given in our last issue was incomplete. 


E.L.B, System.—The E.L.B. system of electric lighting 
has been adopted by the French naval authorities for the illumina- 
tion of the special squadron, which is at Kronstadt with the Presi- 
dent of the Republic. The Montcalm has been elaborately equipped 
with devices and fittings, the representatives of the Electric Light- 
ing Boards Company also being entrusted with the lighting of the 
special banquetting saloon, and the great dining tables fitted up on 
this ship for the entertainment of the Czar. It may be remembered 
that the Czar is personally much interested in the E.L.B. system, 
and after making some private experiments recently, specially 
ordered it to be applied for decorative purposes at several State 
functions. 

Fire.—Damage to the extent of about £10,000 was done 
on 14th inst. by a fire in the premises of Messrs. Smith & Co., 
— engineers and oil merchants, 89, George Street, Edin- 

urgh. 





Aston-Lundell Motors.—A_ new list, giving details of 
their ‘ Aston-Lundell ” and “ Aston-Standard ” motors, has recently 
been issued by Messrs. Veritys, Limited. The list gives specifica- 
tions of both types, and full details of outputs, prices, effici- 
encies, and weights (the latter in pounds and kg.), as well as 
dimensions packed for shipment in inches and mm. Drawings, 
showing the principal dimensions, are also given, and numerous 





ASTON-LUNDELL Motor. 


half-tones and woodcuts to illustrate the details of parts. The 
standard “ Aston-Lundell” motor, which is made in sizes from .', 
to 3 H.p., is shown in one of the figures herewith, from which it 
will be seen that the commutator is completely enclosed, and that 
the terminals are also situated within the enclosure, so as to be out 
of harm’s way, no live parts being exposed at all. Another view 
shows the ‘“ Aston-Lundell” back-geared motor (reduction ratio 
6:1); a similar machine is built with worm gear, giving a speed 





Aston-LUNDELL BacK-GEARED Moror. 


ratio of 24to1. ALove 4 H.P. the motors are wound for pressures 
up to 500 volts; they are also arranged as D.c. transformers and 
generators for giving reduced pressures for special purposes. In 
this connection we would point out that double-wound armature 
machines are not rotary (or rotatory) ‘“ converters,” the term 
being by general and convenient usage restricted to a.c.—D C. trans- 
formers with common armature winding. Full details are given of 
the ‘ Aston-Standard ” motors, semi- and totally enclosed, which are 
built in sizes from 5 to 100 B.H.P., with or without back gear; Aston 
starting switches are also listed. 

Fire Prevention,—The British Fire Prevention Com- 
mittee’s testing arrangements this month include, on Wednesday, 
May 28th, a comparative test between a roof covered with slates and 
a roof covered with vulcanite. The chairman (Mr. Edwin O. Sachs) 
notified to the National Fire Brigades Union, in the course of their 
successful gathering last week, that he was presenting a national 
silver challenge bowl for the smartest tire escape crew, to be com- 
peted for on similar lines to the Union’s existing chalienge bowls 
for steam fire engines and manuals. 
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Bankruptcy Proceedings.—An application for an order 
of discharge was made fo Mr. Registrar Linklater at the London 
Bankruptey Court on May 15th, on behalf of John George Maxwell 
Hilton, electrician, Trafalgar Works, Bow Common Lane. Mr. 
G. W. Chapman, Official Receiver, reported that the bankrupt 
fuiled in June, 1899, with liabilities £1,858 10s. 4d., and no available 
assets. At the beginning of 1895 he became managing director of 
the Nalder & Harrison Construction Syndicate, in which he invested 

),250, but shortly afterwards the company went into liquidation, 
and the bankrupt and another person took over the electrical por- 
tion of the syndicate’s business in satisfaction of their claim against 
tic syndicate. The bankrupt then brcught into the business a 

ipital of £2,000, and carried on the trading till the early 
part of 1897, when it was transferred to a limited com- 
pany, Yegistered as Nalder & Hilton, Limited, with a 
capital of £20,000. The partners, as vendors, received £9,000 
in fully-paid shares and £6,000 in partly-paid shares, and also 
became managing directors of the company. In March, 1898, how- 
ever, in consequence of a disagreement, the bankrupt retired from 

e company on the terms that he should be entitled to £800 

‘hich was to be applied in reduction of the liabilities of the late 
‘irm), and £1,200 in six annualinstalments. The bankrupt received 

me of the said instalments, but he sold his right to £600, part 
thereof, for £3(0. He returned to the business in January, 1899, 
bringing in a further sum of £400 advanced to him by his wife’s 
relatives. In the following May, however, the company went into 
‘voluntary liquidation. The bankrupt attributed his insolvency to 
the failure of the company in the manufacture of electrical appa- 

tus, and to his own want of business experience. The bankruptcy 

o appeared to be partly due to extravagance. His only income 
tor the last two years consisted of £700 received by him as salary 

m the company, whereas his expenditure during the same period 

counted to £925. His unsecured liabilities included debts of 

126 9s. for carriage hire. On the ground of insufficiency of assets 
pay 10s. in the £ to the creditors and unjustifiable extravagance 
living, the learned Registrar imposed a further suspensior of two 
ws. Mr. Mellor attended on behalf of the bankrupt. 


Liquidations.—Notice is given that a petition for 

winding-up of the Meyra Electric Company, Limited, 

3 presented to the High Court of Justice on 10th inst., 

1 the hearing was fixed for 28th inst., when any creditors or 

itributors desiring to be heard may appear. 

\t an extraordinary general meeting of the Westralian Electric 
I, zhting and Supply Company, Limited, on February 25th, a 

lution was passed to the effect that the company be wound-up 

untarily, Mr. Gordon Saies, 12, St. John’s Lane, Liverpool, being 
:ppointed liquidator. The resolution was confirmed at a meeting 

March 19th. 

Notice is given of an extraordinary general meeting of the 
lmproved Electro-Plating Company, Limited, at the offices of 
Messrs. Pannell & Co, 13, Basinghall Street, E.C., on June 17tb, 
|i a.m., to consider an account showing the manner in which the 
winding-up has been conducted. 


Books Received,—* Massachusetts Institute of Tech- 
nology, Annual Catalogue,” 1901—02. Boston: Massachusetts 
Institute of Technology. 

“The Generators of Electricity atthe Paris Exhibition of 1900,” 
by C.F. Quilbert. Paris: C. Naud, 1902. 30 fr. 





Catalogues and Lists.—Messrs. Jobn Davis & Son 
Verby, Ltd.) send us a list of their damp-proof fittings for incan- 
descent and arc lamps, of which a very large variety is shown. 
Wire and cable reels, lampholders and lamps, pillars and indoor 
littings are also priced. 

We have received from Mr. Max Kohl, of Chemnitz, a price-list 
of his new Roatgen ray apparatus, including Wehnelt breaks, tubes, 
induction cvils, mechanical high speed breaks, accumulators, surgical 
chairs and numerous other accessories. 

We bave received from the Electrical Co. a new edition of their 
price list for Nernst lamps. The principal alteration is a very 
cuphatic notice to the effect that “ for cases where the voltage rises 
ore than 2 per cent., Nernst lamps for the neat higher pressure 

~~ oo be ordered—for instance, 205 volts instead of 
1) volts.” 

Messrs. Alex, Boyd & Son send us a price list of their luminous 
‘\vetric radiators, hot closets, &c., on Boyd’s patent. The former 
are fitted with a shelf or trap, which forms a kind of hot plate, 
increasing the efficiency of the apparatus as a radiator ; an ingenious 
iid useful addition is a wire cage, which serves either as a stand for 
‘he radiator, or a cover upon which linen, &c., can be spread so as 

dry quickly with perfect safety from fire. Other interesting 

velties are also shown and described. 

I'he Electric and Ordnance Accessories Company, Limited, have 
issued a leaflet showing their ‘Stellite” Coronation lamp-holder, a 

imple type of battenholder. 

We have received from the Fuller-Wenstrim Electrical Manu- 
‘acturing Company a price list of their single-phase induction 
motors, starting devices, &c. The motors range in size from | to 

) BHP. without slip rings, and from 2°5 to 55 B.H.P. with slip 
tugs and starting resistances. Full particulars of weight, speed, 
tiiciency, &e. are included. 

Messrs. Ferranti, Ltd., have issued Pamphlet No. 152, which 
‘escribes the Ferranti continuous current meter. The illustrations 
are excellent, and show various details of parts, as well as some of 
‘ue machines used in the manufacture of the meter. Special atten- 
tion is directed to recent improvements in construction, by which 





alteration of the constant through temporary overloading, en- 
trance of moisture, &c., are obviated, and other advantages are 
gained, 


Charge of Excessive Speed of Electric Cars,—At 
Ramsgate, on Friday last, the Isle of Thanet Electric Tramway and 
Lighting Company, Limited, were summoned for propelling a car 
at a speed of 16 miles an hour instead of only eight miles an hour. 
It appeared that for five days the police kept observation on the 
company’s cars, and on April 28th the speed of 52 cars was tested. 
The average speed was 12 miles 1,643 yards per hour, and one car 
exceeded 16 miles and another 15 miles, while on May 2nd the 
average speed dropped to 13 miles, five cars exceeding 15 miles. 
Mr. H.Weigall, the presiding justice, asked if the drivers could keep 
the advertised times by not going beyond the speed laid down by 
the Board of Trade, as there were numerous stoppages. Mr. 
Sharpley, who prosecuted, said he could not go intothat. The Rams- 
gate Watch Committee did not want to be vindictive in any way, 
but they wanted it to be clear that in future the police intended to 
take proceedings whenever the maximum speed was exceeded, so 
as to make the company adhere to the regulations. The company 
was liable to a penalty of £10 for each of the four offences, but he 
was willing to withdraw three of the cases on a conviction being 
made in the first case, and on the company undertaking that the 
offences should not be repeated. For the defence, Mr. Shea said 
the company was in a difficult position. On the one hand, they 
had to comply with the Board of Trade regulations, and at the 
same time they had to provide the public with an efficient service. If 
any time had to be made up it would be done in the country dis- 
trict, where no possible injury could occur to the general public. 
The Bench imposed a fine of £5 and costs in one case, and inti- 
mated that:in future there would be a fine on every occasion that 
the law was broken, and a continuing fine. 


Damages for Removing a Telephone.—At Llanelly, 
Carmarthenshire, Mr. J. B. Harries, builder, has been awarded 
damages of £20 and costs in an action brought against the National 
Telephone Company in respect of injuries alleged to have been 
sustained by defendants’ removal of a telephone ; £50 was claimed. 
Plaintiff on returning home after being away found the instrument 
gone, and was subsequently told that this had been done on his 
brother’s instructions; but the brother had no authority in the 
matter. 


Economical aud Smokeless Steam Raising.—We 
have received a well got-up booklet from Messrs. Meldrum Bros., 
Limited, descriptive of their “‘ Koker Stoker” in combination with 
their system of forced draught. The theoretical considerations 
underlying the efficient combustion of fuel are clearly set forth. It 
is, or should be, the ambition of every steam engineer to gef not 
only every ounce of steam that it is possible for his boilers to 
evaporate, but to get this maximum output with the lowest con- 
sumption of fuel, and to burn his fuel without producing smoke. 
Any of the three objects may, without much difficulty, be attained 
independently, but to get these results simultaneously is a matter 
not so easily accomplished. Boiler efficiency is often sacrificed for 
fuel efficiency, which means a low rate of combustion per square 
foot of grate, the boiler evaporating considerably below what it 
might do. A thicker fire would, unless precautions were taken, mean 
a smoky chimney. A mechanical stoker, on the coking principle, 
whilst producing comparative smokelessness, may do so, and generally 
does so at the expense of boiler efficiency, that is, by a low rate of 
combustion. By combining the best features of the coking stoker 
with their special system of forced draught, Messrs. Meldrum Bros. 
claim to have entirely overcome this drawback, and substantiate 
their claims by figures of tests. The following figures refer toa 
test made on a Babcock & Wilcox boiler at the Bristol Corporation 
Electricity Works. The total heating surface was 2,852 sq. ft., and 
the grate area 55} sq. ft. The duration of the test was six hours :— 


Kind of fuel aes - Rhymney Washed Peas. 
Coal consumption per hour per sq. ft. of grate... 28°23 lbs. 
Feed water temperature ... as am 100° F. 


Steam pressure... as: is me ... 120 lbs. 
Actual evaporation per pound of coal... .» 9°64 lbs. 
‘a a a “a from and 
at 212° F. wel Me a ws 629 Te 
Percentage of clinker and ash _... ae «e AEC 
és », CQz in flue gases ... re ve “ROR 
a Bee) ee es ava vee - 86% 
Be oe CAPD es da des ses Nil. 


Imports of Foreign Electrical Plant.—The official 
returns relating to the imports of “foreign electrical goods and 
apparatus” into this country during April last are now available. 
Although showing the largest monthly total recorded so far this 
year, the imports are behind those during the same month of 1901, 
having amounted to £65,363, as contrasted with £47,158 in March 
last, and £86,629 in April a year ago. During the four months 
ending April last, the imports reached a value of only £230,341, 
which compares with £408,318 in the corresponding four months of 
1901. 


Installations.— Messrs. Baxter & Caunter, of 5, Maccles- 
field Street, W , inform us that they have secured the contract for the 
lighting plant at Messrs. Gamage’s, consisting of three 75-Kw. sets, 
Reavell engines coupled to Taunton dynamos. They have also 
secured the contract for Guildford, to supply a 250 kw. Willans- 
Taunton steam dynamo. 
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Holiday Resorts.—The time is approaching for the 
selection of a haven of refuge from the stress of business and the 
din of machinery, and a booklet just issued by the Great Eastern 
Railway Company, describing the attractions of the Eastern 
Counties, is highly @ propos. It is beautifully illustrated, and cannot 
fail to induce many holiday makers to spend their vacation in East 
Anglia. 


Lorain Steel Company.—We understand that the 
Westinghouse Electric and Manufacturing Company has acquired 
the electric railway business of the Lorain Steel Company, at 
Lorain, Ohio, formerly carried on under the name of the Steel 
Motor Company of Johnstown, Pa. 


Outing.—On 10th inst. the Electrical Staff of Messrs. 
Ogden’s, Limited, held their second annual pic-nic and sports at 
Eccleston. In the morning a drive of 15 miles was arranged, 
followed by an excellent dinner at Chester anda very enjoyable trip 
up the Dee. The sports, which were highly successful, were then 
carried out, and the party returned home vid Chester. 

Sales. —Wiupiepox.—May 238th. Tenders are wanted 
by the U.D.C. for scrap cable ends, old fire bars, &c. 

Lryton.—June 25th. The U.D.C., having adopted steam plant, 
wants tenders for its disused vas plant, comprising three vertical 
boilers, five Dowson gas generators, with accessories, two gas- 
holders, eight gas engines and dynamos, piping, &c. See “ Official 
Notices” to-day. 

The sale of the stock and plant of an electrical engineer on 29th 
inst.is announced by Messrs. Percy Huddleston & Co. For particulars 
see our advertising pages. 


Trade Announcements.—Messrs. W. Macdonald « Co. 
give notice that ali communications, letters and returned empties 
must in future be addressed to 118, (Jueen Victoria Street, where 
they are moving into larger offices. Their temporary telephone 
number during the change is 5507 Bank. 

Messrs. Gonnolly Bros. inform us that they have appointed 
Messrs. R. A. Whyte & Co., of 140 and 144, Bath Street, Glasgow, 
to be their agents for Scotland. 








ELECTRIC LIGHT AND POWER NOTES. 


Aberavon.— At a quarterly meeting of the T.C. last week 
the Council resolved that terms be arranged with the South Wales 
Electric Power Distribution Co. for the purchase in bulk of 
electricity at 2}d. per unit. 

Abersychan.—The D.C. has been offered the supply of 
electrical energy in bulk at 24d. per unit by the South Wales 
Hicetric Power Distribution Company, and is considering the 
question of obtaining a prov. order to purchase in bulk and 
distribute. 

Birkdale.—The E.L. Supply Company are getting well 
forward with their work in Birkdale and district. The electric 
station is nearly completed, and the current, it is hoped, will be 
supplied throughout the district by July. 


Bolton,—According to the annual accounts of the elec- 
tricity department, the output has increased as regards 
lighting, tramways and power, from 2,431,739 units to 3,120,700 
units, an increase equivalent to 28 per cent. on the previous year. 
The small output of the previous year for motor purposes has been 
almost trebled, but notwithstanding the increase in the output, the 
quantity of coal used is less by 467 tons, viz , 12,171 thisyear. The 
gross revenue during the year just closed was £29,80J), against 
£24,096 in the previous year, whilst the cost of production 
during the year ending March, 1901, was £13,549, and 
during last year £12,481, a diminution of £1,468. The gross 
profits have increased to £17,319 from £10,544 the previous year. 
Out of this gross profit there have been paid iv interest £4,912, and 
sinking fund £7,655, leaving a balance of net profit of £4,752, equal 
to 3 per cant. on capital. Out of this £3,850 has been voted to the 
relief of rates, and £902 carried forward, Fer March 31st, 1902, 
the capital expenditure is set down at £180,258, the sinking fund 
paid is £21,209, thus bringing the total to £159,049. There is in 
the station 2,800 kw. of plant installed, which werks out on the 
capital expended at £64 7s. perkw. There are in the country several 
large stations, company and muuicipal, whose capital stands at over 
£100 per kw. ‘The cost of production at Bolton stands ai ‘96d. 
per unit. 

Cults.—Messrs. Lowden Brothers & Co., of Dundee, have 
purchased the electrical supply undertaking cstablished some few 
years ago at Cults. The works comprise buildings, boilers, engines 
and dynamos, accumulators, and a complete system of distributing 
mains. The agreement concerning the lighting of the village which 
has obtained with the C.C. has been continued, and Messrs. 
Lowden will take over the installation as a going concern. 

Dacca,—A_ license has been granted to the Dacea 
Electric Lighting Trustees for installing the electric light in that 
cown. 

Demerara,—At the annual general meeting of the 
Demerara Electric Comrany, Limited, of British Quiana, last 
month, it was stated that this company has now a monopoly of 
the light, power and tramway business in Demerara, as the gas 





company has been forced to close down and wind up its affairs. 
The electric plant is being extended to take up the increased busi- 
ness offered. 

Germany.—Messrs_ Korting Bros., of Hanover, have 
secured a contract to establish a central electric lighting station and 
an electric tramway in the town of Coburg. 

The municipal authorities of Quedlinburg are raising a loan of 
£20,000 for the purpose of establishing a central electric lighting 
station in the town. . 


Godalming.—The T.C. on the 5th inst. decided to 
accept the offer of the Urban Electricity Supply Company for street 
lighting. 

Guildford.—In reply to communications from the Town 
Council, the Guildford Electric Supply Company, Limited, has 
offered to transfer its undertaking to the Corporation at a valuation 
to be agreed upon plus £10,000 for goodwill. The total capital 
expenditure has beca £26,855, and machinery to the value of £4,000 
ison order. In view of the fact that last year’s net profits were 
only £841, and that the instalment on a loan of £40,000 would mean 
an annual payment of £2,700, the Council decided not to entertain 
the company’s offer. 

Hamilton.—At the monthly meeting of the T.C. on 
13th inst., the E.L. Committee reported the acceptance of the price 
offered by Messrs. Edmundson for the generating station at Almada 
Hill, inclusive of buildings, for £32,302. The report was adopted. 


Heston—Isleworth.—The U.D.C. has instructed Mr. 
J. Enright to report on the subject of electric lighting and submit 
a provisional scheme at a fee of 30 guineas. 

Leatherhead.—The Leatherhead and District Elec- 
tricity Company’s new works are in an advanced stage, and energy 
will be available for consumers on July 1st, on which date the com- 
pany is under contract to supply 1,200 8-c.p. lamps at the new 
Blind School. The generating plant includes two Paxman high- 
pressure poilers with superheaters, and two high-speed vertical 
50-H.P. engines, directly coupled with the dynamos, which will work 
at full load all day, charging the batteries, which are of very con- 
siderable capacity. Cables are to be laid forthwith, and are being 
planned with a view to be available for the outlying parishes of 
Ashtead and Mickleham. ‘The company have offered to light the 
streets on the scheme recommended to the Council sometime ago, 
and on the terms then calculated as being those for which the 
Council could do the work. The charge to consumers will be 7d. 
per unit forlighting, and 4d. for motive power. A limited number 
of premises will be wired free up to four lights, and penny-in-the- 
slot meters supplied. Messrs. Handcock & Dykes are the consulting 
engineers. 

Little Woolton.—An inquiry was held last week into 
the application of the U.D.C. for leave to borrow £1,800 for electric 
lighting purposes. Current would be supplied by the Garston 
and District Electric Supply Company. 

London,—Suoreprrou.—At the meeting on Tuesday, 
May Gth, of the Shoreditch Borough Council, the Lighting Com- 
mittee reported having considered a letter from Messrs. Turner and 
Co., solicitors, stating that they had been instructed by certain 
ratepayers to apply to the High Court for an injunction restraining 
the Council from carrying on the business of dealers in electrical 
accessories and requesting attention to be given to the matter. The 
Committce recommended that the communication be simply 
received, and this was agreed to. It was further reported that 
during the past four quarters £38,366 13s. 11d. had been received 
for energy supplied, work done by the wiring and fitting depart- 
ment, &c.; £10,820 10s. of this was the lighting of public offices, 
weekly accounts, &e. It was also reported that the new generating 
station in Whiston Street will be opened on June 16th. 

Pappincton.—The Electric and Gas Committee recently presented 
a report stating that it had been in communication with the Metro- 
politan Electric Supply Company relative to the price charged for 
lighting Westbourne Terrace with electricity. At present the com- 
pany supplied for the sum of £30 per arc lamp per annum, the 
energy, lamps, mains, carbon and all labour involved in the trimming 
and maintenance thereof; 14 lamps beiug iu the thoroughfare, the total 
sum paid was £420a year. The company, having regard to the small 
number of lights installed, declined to reduce their charges. 
Pursuant to instructions, the surveyor of the Council prepared 
schemes for the re-installation of a system of gas lighting, and the 
Committee recommended that the Council adopt-such a scheme, but 
the question. was adjourned for six months. 

SourHwarK.—The M.B.C. has received a letter from the County 
of London and Brush Provincial Electric Lighting Company, 
Limited, offering to supply energy for all-night public lighting in 
bulk at a flat rate of 2d. per unit. The communication was referred 
to a committee. 

MaryLrsone.—An arbitration inquiry under the Lands Clauses 
Acts is proceeding before Mr. C. A. Russell, K.C. (umpire), Mr. 
Robert Vigers, and Mr. W. C. Ryde (arbitrators), at the Surveyors 
Institution, Great George Street, Westminster, to decide the amount 
to be paid by the Marylebone Borough Council to the Metro- 
politan [lectric Supply Company, Limited, for the acquisition by 
the Council of that portion of the company’s undertaking situate 
in the borough. The counsel employed include (for the Metro- 
politan Company) Mr. Balfour Browne, K.C., Mr. Cripps, K.C., Mr. 
iXrnest Moon, K C., Mr. C. H. Sargeant and Mr. A, T. Lawrence 
(instructed by Messrs. Barlow & Barlow); and for the Borough 
Council, Sir Edward Clarke, K.C., Mr. Fletcher Moulton, K.C., Lord 
Robert Cecil, K.C., and Mr. A. B. Kane (instructed by Messrs. Green- 
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well & Co.). The amount claimed by the company reaches the 
enormous sum of £2,771,708, apart from what is claimed under the 
compulsory purchase clause. The inquiry at present stands 
adjourned to 26th inst. The opening proceedings consisted of a 
statement by Mr. Balfour Browne, who gave a history of the com- 
pany and of its electrical association with the borough of St. Mary- 
lebone, after which Mr. J. Conacher, manager of the Metropolitan 
Company, was examined. 


Loughborough.—The T.C. has decided to apply to the 
B. of T. for a further extension of the time within which the 
electrical powers of the Corporation are to be carried into effect. 


Lowestoft.—At a T.C. meeting the resident electrical 
engineer, Mr. Bruce, reported that there are now 11,495 8-c.P. 
lunps connected. The Local Government Board has granted the 
lou of £7,143 for a new 500-Kw. set and condensing plant. 


Wacclestield.—According to the Contract Journal, the 
is favourably considering an offer from a syndicate to lease 
ric lighting powers from the Corporation, and to construct 
tric tramways in the town. The scheme is a large one, including 
ections to other towns within the influence of Macclesfield, 
involves an estimated cost of £500,000. 


Yorecambe,— The U.D.C., which has received a 
iminary charter of incorporation, has resolved to adopt the 
estion of Mr. Pape, electrical engineer, and stock prepayment 
ers. An additional sum of £3,500 has been borrowed for the 
nsions and East Street sub-station. It was estimated that the 
crtaking would burden the rates to the extent of £2,178, but the 
‘it only came to £1,632. The revenue for last year increased 

177 1s., and the gross profit by £120 17s. 5d. The amount 
id in principal and paid as interest during the year was £3,356 
7d., against £2,281 2s. 9d. last year. 


sewport.—The year’s working of the electricity under- 
ig was reported last week to have resulted in a profit of £859, 
cainst a deficit of £2,760 on the preceding year. There were 
consumers, or an increase on the year of 121, and the explana- 
of the difference in the two years was not coal, but manage- 
, as the working expenses were £1,208 5s. less. The total sum 
d for the year was £12,323 63. 2d.; cost of works, £5,892 
| id.; interest and sinking fund, £5,571 12s. 7d. The capital 
nditure of the year had been £5,328; whilst the capital ex- 
liture up to date on the undertaking had been £102,882. 
Newry.—The U.D.C. has refpsed the application of 
‘rs. R. Foster & Co. for leave to lay a cable under the street 
i Messrs. H. Thomson & Co.’s premises for a supply of electricity. 
ssr3. Foster ought now to carry the cable overhead without leave. 


~ OF hw 


Mere) 
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Poland.—The Schuckert Company, of Nuremberg, has 
pared plans for a projected central station for electric lighting 
| power purposes in the town of Warsaw. 


Pontypridd.—One of our Welsh correspondents, referring 
le deadlock between the South Wales Electrical Power Distri- 
ion Company and the Pontypridd Urban Council on the subject 
electrical supply to the town, and the absurd attitude of the local 
neil in conceiving that it can supply the energy at a 
er rate than a creat company like the Welsh company, writes 

t the Council is now being pressed to consider another very 
uportant point. The company has the absolute right to lay its 
tins through every street in the town, and it isnot at all likely 
it it will allow the Council to supply energy for lighting at 34d. 

r unit, and for power at 2d. per unit, when it can supply energy 

r both purposes at 1d. per unit. The L.G.B. has recently twice 
fused a loan for electricity supply to a corporation to which a 
‘reat power company had offered to supply in bulk at 2}d. per 
erunit. The South Wales Power Company offers energy to the 
ntypridd Council at 1$d. per unit, and there is a probability that 
the Council will ride for a fall if it insists on going before the 
(|b, fora loan. By accepting the company’s offer, the Council 

|, by figures before the public, not only save a considerable 
arly sum, but will also be saved a capital expenditure of over 
000. The Rhondda and the Bridgend District Councils have 
cn the wisdom of this step, and the Barry Council is negotiating. 


Portsmouth,—The E.LL. Committee has not only wiped 
t the £800 deficit of last year, but has a balance in hand of about 
900, so that over £4,000 profit has been made. 


Spain,—A company has just been formed at Alcala de 
lfenares to establish and work a central electric lighting station in 
the town. At first, a 60-H.p. Crossley gas engine and dynamo are 

be installed. 

\t is proposed to put down plant to utilise the water-power of 
« River Sinca at Ballobar in the generation of electrical energy 
r lighting and power purposes. Application has just been made 
r the necessary concession. 

The U.S. Vice-Consul at Madrid reports that a new electrical 
mpany has been formed in that city, with a capital of 6,000,000 
ssetas, for utilising for illumination, motive power, traction, 
cating, &e., the energy of a waterfall in the Jarama River, situated 

a distance of 11 miles from Madrid. About 3,000 u.v. will be 

veloped. 


Spennymoor.—The B. of T. approved the test of the 
ables on the 12th inst., and the Northern Counties Electricity 
Supply Company are now about to supply current to about 2,000 

8. 


ight 





Swansea.—Messrs. Vivian & Sons have applied for 
motive power to drive their extensive plant at Hafod Tyha nickel 
works. This is about the first application of the kind that has been 
made, and the possibilities of development in such an industrial 
centre as this, of this particular form of power, cannot be over- 
estimated. 


Surbiton.—At a meeting of the D.C. last week it was 
resolved that the agreement with Messrs. Callender be sealed by 
the Council and instructions given to Messrs. Callender to com- 
mence the work at once. 


Swindon.—The Corporation has decided to apply to 
the B. of I’. for one year’s extension of the time allowed by the prov. 
order for the completion of the Council’s scheme for electric 
lighting and traction. The tender of a Manchester firm for the 
supply, delivery, and laying of feeder and distributing cables, 
conduits, &c., for £5,411 1s. 1d. has been accepted. 


Valparaiso.—The Chilian Legation at Paris is receiving 
proposals for lighting Valparaiso and working the tramway lines 
by electricity. 


Welsh Coal Mining.—The developments in connection 
with the South Wales Electric Power Distribution Company are 
bringing the question of an extended utilisation of electricity in 
coal mines into great prominence. Already electricity is largely 
used in a number of Welsh collieries for lighting the surface and the 
pit bottom and for underground haulage—the latter under qualified 
conditions of radius. At Cwmoman Colliery, for instance (in the 
Aberdare Valley), there are two electric plants, and the management 
is arranging to put up a small haulage plant as well. Expert 
opinion seems to indicate a large opening for the use of electricity 
in what is known as “secondary haulage” in the Welsh coalfield, 
and indeed there is a strong belief that as soon as the Distribution 
Company is prepared to supply electric power, it will be largely 
used in many Welsh collieries for at least all intermittent work. 
And there are still wider possibilities ahead. 








ELECTRIC TRACTION NOTES. 


Austria,— An electric tramway has lately been completed 
in the town of Marienbad. The.line, which was opened for traffic 
on the 14th inst., has been built by Messrs. Ganz & Co., of Buda- 
Pesth, for the Marienbad Municipal authorities. 


Belgium.—The Railway Commission of the Senate has 
been informed by the Government that the latter has decided to 
accord the concession of the Brussels—Antwerp electric railway to 
private enterprise. This decision has been taken after due con- 
sideration of the peculiar circumstances which govern the working 
of the proposed line, and which impose the condition that the 
Antwerp—Brussels line should be worked more as an inter-urban 
tramway than the section of an international line, even in the 
event of the electrification of the various railways of the State, a 
project at present being studied by the department. 


Birkenhead.—At a meeting of the T.C. last week, 
Mr. P. W. Atkin asked whether it might not be advisable to use 
petroleum »il for sprinkling the tracks? Experience in other 
places had shown that by using petroleum on the track they could 
get rid of the dust, and the use of petroleum would have a good 
effect on the blocks, as it would prevent them from shrinking or 
swelling. 


Carshalton.—Members of the U.D.C. who attended at 
the House of Lords to give evidence in favour of the B.E.T. Co.’s 
Bill, have been very outspoken in their comments at not being 
permitted to give evidence, and think that the local portions of the 
Bill would have been passed had they been allowed to speak on 
local needs. 


Cheltenham.—Considerable discussion has taken place 
as to whether Gloucester or Cheltenham shall be the centre of the 
system of electric tramways which Mr. Nevins is about to construct 
in Gloucestershire. The point at issue is whether the line will be 
permitted to run through High Street, Cheltenham, opposition 
having been raised on the ground that the trams will interfere with 
customers who desire that their carriages may remain for a shor t 
time outside shops whilst their aristocratic owners are making pur- 
chases. It is pointed out in the local press that although the con- 
venience of all classes of society should be considered as far as 
possible in these matters, it will not be politic to allow a minority 
of the community to stand in the way of what will undoubtedly be 
a boon to the great majority. 

The Cheltenham T.C. has investigated a charge made avainst Mr. 
Hall, the borough surveyor, to the effect that, whilst he had agreed 
to devote his whole time to the work of the Corporation, he had 
done work for—and accepted money from—Mr. Nevins in respect 
of the laying of the tramways. At a special meeting of a select 
committee appointed to deal with the accusation, Mr. Hall admitted 
having received £1,000, but contended that of this amount £653 
was swallowed up by out-of-pocket expenses. The committee in 
their report state that, whilst acquitting Mr. Hall of any corrupt or 
unworthy motive, they regard his acceptance of the money as a 
serious breach of his engagement to devote his whole time to the 
business of the Corporation. 
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The Light Railway Commissioners last week resolved, after hold- 
ing an inquiry, to recommend the B. of T. to authorise a suburban 
extension of about eight miles of the present light railway system 
at Cheltenham. Tie scheme, which will cost £120,000, was opposed 
by several people on the ground that it would destroy the character 
of the town and drive away the residential classes! Evidence in 
support of the extensions was given by Mr. Edward Dodd, of 
Birmingham. 

Gloucester.—The R.D.C. has been approached by the 
City Authority, the County Council, and by Mr. Nevins over the 
dispute as to whether the latter or the city authorities shall have 
the right to work electric cars over a small piece of roadway just 
ontside Gloucester. The rural body, after a considerable discussion, 
arrived at a decision which, whilst neither favouring one scheme nor 
the other, expressed approval of electric tramways and advised the 
paities concerned to consider the interests of the public by coming 
to an amicable understanding. Both the city and county authorities 
have issued the statutory notices, and the latter has decided to con- 
venc a special meeting, when an amicable settlement may be 
arranged. 

Heston—Isleworth, — The U.D.C. has approved the 
plans of the L.U.T. for their authorised tram line along Staines 
toad, Hounslow, to Baber Bridge. 

London.—ALEXANDRA Patace.—Mr. Chas. Townley, 
ore of the Islington trustees of the A.P., protests against the state- 
ment that the trustees are unanimously in favour of an electric 
railway. The statement, as issued by Mr. R. M. Littler (chairman 
of the trustees) refers to the electric railway which formerly 
carried passengers from Wocd Green to the Palace, and the trustees 
having been urged to reconstruct the line, “the whole of the 
trustees are in favour” of the same. The route proposed by the 
Middlesex County Council will be in two portions :— 

1. A line, in physical connection with Finsbury and Islington, 
turning off in the Green Lanes, and traversing Turnpike Laue, 
Hornsey, ad Priory Road, to the Hornsey Gate. 

2. A short line from Wood Green over the Great Northern Rail- 
way to near the Wocd Green Gate, and connected with Enfield, 
Edmonton and Tottenham. 

The machinery for working the railway will be placed in an 
annexe to the Palace, and will be considered as a subject for public 
exhibition. It is also proposed to light the Palace from such 
machinery, and if possible start a technical school of electrical 
engineering under the Middlesex County Council. It is also stated 
by Mr. Littler that the majority of the trustees are in favour of 
electric lifts from the light railway termini up the hill, for no tram- 
way is to be allowcd in the Park itself. 

London Underground Railways.—The Committee of 
the House of Lords, presided over by Lord Ribblesdale last week, 
concluded its deliberations on t)c ten underground electric railway 
Bills which had been remitted to it. The following are the Bills 
considered :— 

Charisg Cross, Euston & Hampstead (Nos. 1, 2and 3) Passed. 


Edgware & Hampstead . Passed. 
Islington & Euston... i — ase ... Rejected. 
City & Crystal Palace ... se se ... Rejected. 
Great Northern & City ve bit ae ... Passed. 
Great Northern & Strand as nee xe ... Passed. 
North-West London ... rv at ee ... Passed. 
Baker Street & Waterloo - is ... Passed. 


The three last named only sought extension of time for the com- 
pletion of authorised lines. The Charing Cross & Hampstead, the 
Edgware & Hampstead, and the Great Northern & City embrace 
about 9 miles of line, with a capital of something approaching five 
millions. The two rejected schemes would bave measured nearly 
10 miles between them, and their capital would have been about 
54 millions. In the group of tube railway Bills which is before 
Lord. Windsor’s Committee, the withdrawal of the City & North-East 
Suburban Bill in consequence ot the Committee having refused to 
sanction the City end of the line, marks the death of the second Bill 
in this group, the Charing Cross & Hammersmith measure having 
previously been rejected. These two railways would have aggregated 
over 20 miles of route, and some eight or nine millions of capital 
was proposed. 

Mandalay.—The Burma Electric Works Syndicate has 
asked for an extension of time to construct the electric tramway, 
which is to be commenced before December 6th, 1902, and to be 
completed before December 6th, 1905. 

Mersey Railway.—According the Morning Post, the 
Westinghouse Machine Company of East Pittsburg is about to make 
a shipment of machinery for the new power station of the Mersey 
Railway, which is being adapted for electric traction by the West- 
inghouse Electric and Manufacturing Company. The shipment will 
consist cf two cross compound engives of 2,000 H.P. each, and two 
1,200-xw. generators to be connected directly with them. The com- 
pany is about to double the productive capacity of its works at 
Pittsburg, at a cost of £300,000. 

Mexico.—La Compagnie Industrielle de Guadalajara is 
about to construct an electric tramway between the town of 
Guadalajara and the suburb of Analco. 


North Metropolitan Tramways.—<According to the 
Daily Chronicle, it would appear that the British Electric Traction 
Company, having con.e to an agreement with the County Councils of 
Middlesex and Hertfordshire, is prepared to absorb the North 
Metropolitan Tramways Company’s undertaking. The Middlesex 
County Council has already agrced to hand over the greater part of 





its district on a 30 years’ lease to a private undertaking, that in the 
case of the Hertfordshire County Council being of 12 years longer 
duration. The lines which have been authorised, or for which 
applications for authorisation are pending, include the greater 
portion of north and north-east Middlesex, with some parts of 
Hertfordshire, and the promoters have recognised that the new 
system would be incomplete without such a ‘‘feeder” as would be 
supplied by the lines of the North Metropolitan Company, hence 
the offer which has been made to the shareholders in this company. 
The London County Council already owns the bulk of the North 
Metropolitan lines, and in eight years’ time the lease which the 
company now holds will expire. If, in 1910, the Council is in the 
same mind as at present, that lease will not be renewed, and the 
traffic will be worked direct. But, in the meantime, the Council has 
deposited its plans for the electrification of all the lines, and this 
will have to be carried out in any case. All that the new arrange- 
ment will secure will be the lines in Hornsey, Tottenham, and 
Edmonton, which are purchaseable in 1905, the unexpired lease of 
eight years, and the plant and rolling stock of the old company. 


Nottingham.— The Woodborough Road—Mapperley 
section of the Corporation electric tramways was opened for 
traffic on 13th inst. 


Oldham.—The formal opening of the Oldham Corporation 
Electrical Tramways took place on Monday. The full scheme, 
which will consist of 21 miles of route, and a total length of single 
track of 30 miles, has not yet been completed. Electric cars now 
run from Hollins Road, round by Copsler Hill Road, Ashton Road, 
and King Street to the borough boundary at Chadderton, from the 
boundary at Hollinwood to the boundary at Waterhead, from Lees- 
brook tc Mumps, and on a circular route from the Star Inn by Park 
Road, Mumps, and Union Street—12 milesinall. The lengths not yet 
open are from Middleton Road to the Royton boundary, Featherstall 
Road section, from Ripponden Road to Moorside, and Shaw Road 
and Egerton Street. At the invitation of the chairman and members 
of the Tramways Committee, a large number of ladies and gentlemen 
assembled at the Town Hall, and subsequently proceeded in eight 
special and gaily decorated cars to Hollinwood. The first car was 
startid by Mrs. H. Chadwick, wife of Alderman Chadwick, chairman 
of the Committee, and the second by Mrs. J. A. Hanson, wife of 
Councillor Hanson, vice-chairman. At Hollinwood, and again at 
Waterhead, Councillor J. A. Hanson declared the route, which was 
only passed on 15th inst. by Major Druitt, of the Board of Trade, 
open to the public. The party then went to Wallshaw car -depit, 
where the Mayor, Councillor J. Eckersley, unveiled a tablet con- 
taining the names of the members of the Committee and the oflicials, 
and Alderman Chadwick formally opened the car depot. Luncheon 
was afterwards partaken of at the Town Hall. The tramways 
in Oldham were originally constructed by the Corporation 
under Parliamentary powers. The first section running through- 
out the town was laid in 1880, and was constructed for horse 
traffic. Anextension was made in 1884, a track being laid north 
and south across the borough suitable for steam traffic. Tae sections 
were leased separately on completion to two different companies, 
the leases being arranged to terminate on October 31st, 1901, when 
power to use and work the same reverted to the Corporation. The 
Corporation obtained powers for reconstructing the existing and 
laying fresh routes. The following is a brief summary of the 
estimate presented at the Board of ‘Trade inquiry :—New routes 
(including land for car depdét), £91,891; reconstruction of old 
routes, £91,778; electrical equipment, £37,901; car depot at 
Mumps, £27,102; cars, £121,500. Supplementary estimate (to be 
presented to the B. of T.) :—Reconstruction of old routes, £17,316 ; 
electrical equipment, £11,520 ; car depot at Neville Street, £28,026 ; 
total, £427,034. The Barrow Hematite Steel Company, Limited, have 
supplied 2,000 tons of rails, and Messrs. Dick, Kerr & Co., Limited, 
are now completing a 3,000 tons contract. Approximately 183 pairs 
of points and 279 crossings have been used in the tra-k laid down. 
Messrs. Glover & Co., of Salford, have been the contractors for 
the bonds, and up to the present have supplied about 12,000. 
The cables are manufactured by Messrs. W. T. Glover & Co, Ltd., 
and the insulation is impregnated paper, lead-covered. It is pro- 
posed to fix telephones to each section pillar, communicating with 
the carshed. The manufacturers of the trolley wire are Messrs. 
Smith & Sons, Auaconda Works, Salford. The overhead fittings are 
mostly supplied by Messrs. Kstler Bros. Guard wires are fixed 
where necessary. The car’ depot at Wallshaw was con- 
structed to accommodate 70 cars. There are eight tracks into the 
depot diverging from a single track at the entrance. There are 
workshops at the end of the building. The construction of the 
track, building of depots, erection of standards and overhead equip- 
ment and cables, have been designed and carried out by Mr. S. A. 
Pickering, borough engiueer, with Mr. H. Clegg as his assistant. 
Messrs. Hewitt & Rhodes, of Manchester, have acted as consulting 
electrical engineers for the overhead and underground equipment, 
as well as for the cars and car shed. The whole of the 
track was constructed by Corporation workmen. The contractors 
for all other work are as follows :--Electrical equipment, Messrs. 
W.T. Glover & Co, Limited, Manchester; rails, fishplates, &c., 
Messrs. The Barrow Hewatite Steel Company, Limited, and Messrs. 
Dick, Kerr & Co., Limited, London; points and crossings, Messrs. 
Askham Bros. & Wilson, Limited, Sheffield; cars, Messrs. the 
Electric Railway and Tramway Carriage Company, Limited, Preston; 
car depot, Mr. Edward Stephenson, Oldham ; car depot (steel work), 
Mr. John Mundy, Glasgow. 

Paris—Versailles,—The new Paris—Versailles electric 
railway is now completely finished and the formal opening will 
take place on June 1st. There will be four intermediate stations on 
the new line. 
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Proposed Glasgow — Edinburgh Mono-Railway.— 
It is announced that Mr. Behr has been instructed to prepare plans 
for a railway on the mono-rail principle between Glasgow and 
Edinburgh, and a start has been made with the survey, preparatory 
to the promotion of a Bill in Parliament next session. 


Richmond and Hampton Court.—The L.U.T. are 
employing large numbers of men in laying the track on this route, 
ind the lines are down from Richmond Bridge to Twickenham and 
from Kingston Bridge to Hampton Court. Negotiations have still 
to be completed with the Teddington authorities before any work 

; done in the district. 


Rochester.—The T.C. has decided to have a tramway 
ystem of its own, and is about to apply to the Light Railway Com- 
nissioners for an order. Plans have been prepared by the city 
urveyor (Mr. William Banks) which the Corporation has accepted. 

The Chatham and District Tramways Company are making the 
ist preparations preliminary to running their electric system of 
iramways. Hundreds of workmen have been employed in clearing 
ut the grooves for the tram wheels. This has been rendered 
.ecessary because in many places the concrete has run into the iron 
rooves and has had to be “ picked ” out. The system as laid down 
in Chatham, Luton and New Brompton, is very comprehensive, and 
will prove a great boon to the combined districts. 


Spain.—A mountain electric tramway has just been 
ompleted between San Sebastian and Monte Ulia. 


South Shields.—A special meeting of the South Shields 
‘own Council was held on the 15th inst. to consider inter alia the 
iestion of the promotion of a new Bill for a system of electric 


ramways in that borough. The scheme promoted by the British- 


lectric Traction Co. for an electrical light railway from South 
hields to Sunderland, having been thrown out by the Committee of 
ie House of Lords, clears the way for the local authorities, for it 
is intended that the light railway should run right into the centre 
f the town, and in this fact lay the main cause of the opposition 
at the South Shields Council offered. The Tramways Committee 
commended the Council to promote in the next session of Parlia- 
ent a Bill to enable it to provide an adequate scheme of tramways 
r the borough, and that a Sub-Committee be appointed to settle 
vute, gauge, system, &c. In the course of the discussion it was 
iggested that before they went to Parliament they should obtain 
‘onders for running powers. Eventually the motion was carried. 
{ may be mentioned that the British Electric Traction Company 
ready have running powers, under anotker Act, over part of the 
rams, and are also lessees of the present system. 


Sunderland, — The Tramways Committce of the 
srporation at its last meetiry decided to prepare specifications for 
ic work of construction of the tramway extension at Pallion and 
) Fulwell, as well as the alteration of the existing lines at the 

orner of Tatham Street and Borough Road and in High Street West, 
ind to ask for tenders for the work. 


Surrey.—The County Council has arrived at a satis- 
factory understanding with the L.U.T., who undertake to widen 
ligh Street, Merton, and pay £100 per annum per mile of main 
road traversed. 


Wallasey.—The final route of the new Wallasey Tram- 
vaysS was inspected by Colonel Von Donop, representing the Board 
if Trade, on Friday, and opened for traftic on Saturday last. The 
route lies from Seacombe to Newbrighton, vid Liscard village 
und Sea Bank Road. This length completes the nine miles of 
rack for which powers were obtained under the Wallasey Council 
Omnibus Bill. 

ixperiments have been carried out at Wallasey with a new life- 
‘uard, the invention of Mr. A. Royle, Sutton Oak, St. Helens. The 
‘uard is constructed on the gate principle, the edges of the hinged 
ate and of the “catcher” being covered with india-rubber, in 
order to minimise the risk of injury to a person with whom the 
uard may come in contact. The inventor claims that the guard 
will pick up obstacles, large or small, which may be on the track, 
wid that a person would be carried safely on the guard until the car 
ould be stopped. 








ELECTROMOBILE NOTES. 


(ar Charging.—We understand that last week two of 
the cars taking part in the races, and belonging to the British 
Electromobile Company, were charged at the Tunbridge Wells 
clectricity wo ‘ks on their way down to Bexhill. One of these cars 
was the winner of the “Electric Tourist Race.” On the return 

uiney avery fine car belonging to Mr. Roger Wallace, K.C., was 
narged, The arrangements for charging the cars were excellent, 
aud as the town is midway between London and Bexhill, no doubt 
many electric cars will in the near future avail themselves of the 
commodation provided. 


Electric Mail Van.—On Tuesdiy morning the new 
‘lectrical mail van, which was described and illustrated in our issue 
ct May 9th, started its daily run from Mount Pleasant, its first load 
being a special delivery of mails to Waterloo. This is the first 
occasion that an English-built eiectrical motor van has been used 


for this purpose, and the postal authorities are giving the new 
system an extended trial in the City and West End services. 
Reliability is, of course, a most important factor, aad the authorities 
and the contractors, Messrs. Julius Harvey & Co., of Queen Victoria 
Street, E.C., after considerable tests, have selected one of the Carl 
Oppermann’s electric delivery vans made in Clerkenwell, the motive 
power being furnished by a set of “A BC” electric accumu- 
lators (Oppermann patent). 

From the result of the trials already made, those interested are 
very sanguine of the ultimate success of this new system, and if 
their hopes are fulfilled, a large number of electrical mail vans will 
soon be running in London. 


Motor Car Trials at Bexhill.—The energy and enter- 
prise of the ‘ The Automobile Club of Great Britain and Ireland,” 
chairman, committee, secretary and officials, as well as many of the 
private members, calls for the highest commendation. At their 
own cost, and in conjunction with the Earl De La Warr, they have 
constructed a special course on the sea front of Bexhill solely for 
the trial of motor cars, a m>vement to foster the motor car industry 
in this country emulating similar motor car trial courses in France, 
at Acheres, and Vincennes, and in America, Germany and Belgium, 
which are known to have materially assisted the progress of the 
motor car industry in those countries. 

On Whit Monday, the 19th iast., the Automobile Club held their 
inaugurative race meeting and exhibition runs of motor cars; all 
the best known motor cars of the world were there and ran in the 
contests. Most carefully prepared rules and regulations for the 
races and trials were arranged by the Races Committee of the club, 
amongst whom Mr. E. Manville, Mr. E. Hutton and Mr. Gorham 
were conspicuous, whilst the timing of the vehicles was in the 
hands of the referee, Lieut.-Col. R. E. Crompton, Mr. R. E. 
Phillips, who took the time with his electric timing apparatus, and 
Mr. Harry J. Swindley. Tne cars taking part in the trials and 
races were divided into classes, viz , tourist cars, motor cycles, light 
voiturettes, heavy cars, &c. Steam, petrol and electric cars were all 
represented. The course, despite the very inclement weather and 
heavy rain, was in capital order; it was completely enclosed by 
barriers, and was kept by the local police. Bexhill is nowa charm- 
ing seaside town, and there are good hotels with accommodation 
for motor cars. The example set by Bexhill will doubtless be fol- 
lowed by other fashionable resorts, and motor car courses will be set 
up in other parts of the country. 

The course at Bexhill is a kilometre (1,098 yards) long between 
the starting and stopping posts; there is 160 yards down gradient, 
Galley Hill, about 1 in 12, to enable the cars to obtain a flying 
start before passing the starting post, and there is about 300 yards 
at the end of the course for pulling up after passing the stopping 
post. The course is most pleasantly arranged right on the sea front ; 
it is nearly straight, and allows a good view from either side of 
nearly the whole length. It has a hard gravelled surface, plenty of 
room for two or three cars abreast, and is an almost ideal track; 
after the many races on Monday, and despite the rough weather, the 
track showed very few signs of wear. 

Our chief interest, of course, was ia the electric section. There 

was a race for electric tourist cars, entrance fee 14 guineas. First 
prize, value £5 5s., was given by Messrs. 8. Smith & Sons, 9, Strand, 
London, W.C. There were three cutries, but only two turned up, 
viz. :—Mr. I. F. Ochs, with a Surrey (City and Suburban Company), 
weight of which, with batteries, was given as 14 tons; and Mr. 
Theodore Chambers with a British Electromobile Company’s car, 
weight given as 19 cwts. Mr. Ochs’s car won this heat, doing the 
kilometre in 2 min. 1% secs., equal to 185 miles per hour, but as 
Mr. Ochs had the best station, and got away first from the start, 
there was not much between the two cars. In the next race, Cla:s E, 
fur electric racing vehicles (entrance fee, 3 guineas) there were two 
vebicles only, viz , Mr. KE. W. Hart, witha British Electromobile Co.'s 
car, and Mr. R. D. Wallace, K.C., chairman of the club, with a Krieger 
car. Mr. Wallace had Mr, Percy Northey and two other passengers, 
whilst Mr. Hart's car, with three passengers, viz., Mr. Heury F. 
Joel, Mr. Cuckerton, the secretary of tue British Electromobile Co., 
and Mr. W. D. G. Brown, their electrical engineer, was driven by 
Mr. Teal, and won easily in 1 min. 46 secs, or 21°1 miles per hour. 
The weight cf this car was given by Mr. Chambers as 37 cwt. This, 
with four men aboard, would make 2°15 tons. The electric current 
taken at top speed was 120 amperes 90 volts, equal to 14°5 BE... ; 
this works out at 210 watt-hours per ton-mile. The batteries of 
48 cells are equally divided over the front and back wheels, with two 
3-H.P. electric motors driving the back wheels through toothed gearing. 
The general design of this car is on the now familiar lines of the petrol 
cars witha “bonnet” cover in front. Itis a tourist car, and was not 
built on racing lines, the power absorbed by windage alone at the 
21-mile speed being approximately 3 u.P., and this, of course, was 
against high speed ; but the speed of the car was about the average 
speed attained in the Tourist Classes, with petrol and other cars, 
and compares favourably with them, whilst the perfect smoothness 
of running, starting and stopping, were admirable qualities which 
go far to make the ideal motor car, and which in themselves have 
justified the great interest and hard pioneer work given by the 
enthusiasts in solving the problem of a successful electric motor 
car. Speeds of 58 miles an hour (Jenatzy, iu 1899), aud 70 miles 
an hour (Laubat), have been attained with electric cars ; itis simply 
a question of the power put on the car. 

There was a very large gathering of the many notabilities of the 
club, and mauy thousands of interested spectators; the speed of 
some of the cars—d4 miles an hour—was a source of great interest, 
and, indeed, astonishment to the ordinary sightseer, and the meeting 
wus a great success. We hope it will be followed by vther trials of 
motor cars, particularly of jthe electric cars, as so much is to be 
learned from them. 
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TELEGRAPH AND TELEPHONE NOTES. 


Australian Cable Tariff.— The Eastern Extension, 
Australasia, and China Telegraph Company notifies that a tentative 
arrangement has been come to with the Federal Government of 
Australia by which the reduced tariffs now in force in the four 
contracting States—3s. per word for ordinary, 2s. for Government, 
and 1s. for Press telegrams — will be applied to the States of 
Victoria and Queensland pending the negotiations which the Prime 
Minister (Mr. Barton) proposes to conduct with the company’s 
directors in London for a uniform agreement for the whole Common- 
wealth. The reduced rates will come into force on the first day of 
next month. 


Cable Ship to the Rescue. — We understand that 
during the recent disasters at Martinique the cable ship Pouyer 
(Juerticr brought to Fort de France 436 persons, who were for the 
most part former residents of Piccheur, and to whose rescue she 
had to pass through clouds of burning cinders. At another time she 
rescued 923 persons, and at the same time piloted the Danish 
cruiser Valkyrien, with 1,500 refugees on-board. The Pouyer 
(Juertier distributed among the sufferers large quantities of biscuits, 
milk, wine, cheese, and other provisions. 

Fires,—The National Telephone Company’s Exchange at 
Norwich narrowly escaped being destroyed on the 14th inst. by a 
fire, which broke out during the dinner hour in the fitters’ shop in 
the upper storey of the Exchange building. By the prompt arrival 
of the fire brigade the damage was fortunately confined to the 
workshop. The company’s District Exchange at Morrison Street, 
Glasgow, was completely destroyed on 20th inst., the damage 
being estimated at £2,500. 

Grantham Telephones,—Sanction has been obtained to 
borrow £1,500 for a municipal telephone service. 


Progress of the British Pacitic Cable.—The following 
is an extract from an Australian paper :— 

“Norfolk Island, March 20th. 

“The steamer 7Z'itus, from Sydney, reached the anchorage at 
Anson’s Bay at 7 a.m. on the 7th inst. She discharged some 400 
tons of materials for the Cable Company, and sailed for the islands at 
2p.m. onthe 17th. She was very fortunate in getting fine easterly 
weather during her stay, and great credit is due to the islanders for 
having boated and landed the cargo so quickly. She expects to 
reach here en route to Sydney on April 18th. 

“The cable steamer Anglia, Captain Leach, reached Anson’s Bay 
at daylight on Tuesday, 18th inst., and shortly afterwards made 
preparations for landing the cable. It was floated ashore attached 
to casks. A long hawser was first landed and made fast ashore, and 
the cable thus hauled ashore by steam power from the Anglia. At 
neon it was safely ashore and attached to the cable house. The 
nglw then proceeded to sea some 12 miles, where she had cut and 
buoyed the cable connection with Southport, Brisbane. This was 
picked up and spliced, and we were then in communication with 
the wide world. The same evening the steamer reached the 
anchorage at Kingston, and yesterday clischarged 80 tons of cable 
materials. This morning she proceeds to Anson’s Bay to lay this 
end of the Fiji line. This will be paid out for about 30 miles, and 
will then be cut and buoyed. She wll then lay the New Zealand 
section at Anson’s Bay, and afterwards proceed with the laying of 
the cable across to New Zealand. This should be accomplished in 
a couple of days’ time, so that by the end of this week we should be 
connected with New Zealand. Unfortunately when trying to land 
at Anson’s Bay on the 18th inst., the ship’s boat, with operators and 
instruments, was swamped in the breakers. The occupants got a 
soaking, as also did the instruments, but nobody was hurt and 
nothing lost. Nearly the whole of the island people assembled at 
Anson’s Bay to see the cable brought ashore, and when it was fixed 
sang the National Anthem and gave three hearty cheers for his 
Majesty the King. 

“Mr. Lucas, representing the cable company, and Mr. Bent, who 
will be the local manager here, assisted by a staff of operators, were 
engaged yesterday testing the cable. Everything was found in 
order, and messages have already been transmitted to London and 
Australia. 

“The work of carting the material for the houses (live in num- 
ber) is being rapidly curried out. A large staff of carpenters, &c , 
are at work, and very shortly the buildings will be up. 

“Last night the Anyliv gave a display of rockets, lireworks, &c. 
It was a grand sight. 

“There is now employment for most people here, and things are 
very brisk.” 


Telegraphic Communication with the Continent.— 
In reply to a letter from the Association of Chambers of Commerce 
urging the establishment of additional and improved cables between 
the United Kingdom and the Continent, the following letter has 
been received from the Post Office :—‘‘ Iam to assure the association 
that no effort is spared by this department to improve and accelerate 
the telegraphic service to and from the Continent by every means 
atits disposal. The association was informed on April 18th last 
year that an additional cable had just beeu laid to the Netherlands, 
and I am now to state that the proposed new cable to Germany has 
also been laid. These cables are of the latest type, and arc so 
constructed as to yield the best attainable results in practical 
working. At thesame time a direct wire has been opened between 
Liverpool and Paris. With reference to the cognate question of 
telephonic communication with the Continent, provision has been 


made for a direct telephone service between England and Belgium 
by means of a new cable which has been laid this month. As 
regards the Anglo-French telephone service, the negotiations for an 
extension of the service to provincial towns in both countries have 
recently been brovght to a successful conclusion; and the Post- 
master-General hopes to open this extension, so far as is practicable 
under existing conditions, as soon as the necessary arrangements 
can be carried out in co-operation with the French Administration. 
—I am, Sir, your obedient servant, J. C. Lams.”—TZhe 7'imes, 


Telegraphic Interruptions and Repairs :— 
CaBLEs, INTERRUPTED, REPAIRED, 


Latakia-Cyprus .. ee ee ee es - June 20, 1899 .. ee 
Alexandria-Laruaca .. a ee oe - Jan. 19, 1902 .. oe 
Pueito Plata-Martinique sm sf ea -» May 5, 1902 rr, 


St. Lucia-Martinique .. as a re .» May 7, 1902 

St. Lucia-St. Vincent .. i e = -. May 7, 1902 

St. Lucia-Grenada a a =e ve .. May 7, 1902 
Guadeloupe- Martinique “ oe oe .«. May 7, 1902 
Dominica-Martinique .. sis ae eo «+ May 5, 1902 

LANDLINES :— 

“ Via Hanekin” on Persian territory .. -» Feb, 24,1900 .. eo 
Communication with Baranquilla and Cartagena Dec. 8,1900 .. ee 
Guanta-Barcelona os es oe se -- March 17, 1902.. oe 
Barcelona-Ciudad Bolivar o0 .» March 6, 1902 .. 
Lougowaia-Khabarowsk ua ne és ee May 7, 1902 


Moulmein-Bangkok «- May 15, 1902 

Telephones in Canada, — According to a Canadian 
contemporary, there are 55 telephone companies in the Dominion, 
of which 44 are at present in operation—25 in Quebec, 7 in Ontario, 
6 in Nova Scotia, 5 in New Brunswick, 8 in British Columbia, 2 in 
the North-West Territories, and 1 in Prince Edward Island. The 
total telephone mileage for the Dominion is 113,294, of which 
94,314 miles are controlled by the Bell Telephone Company. 


Wireless Telegraphy.—France.—The Socicté Francaise 
des Telegraphes et ‘l'elephones Sans Fil has been authorised to 
instal on the coast of the Channel three wireless telegraph stations; 
one at Gris Nez, a second at Cape Antifer and a third at the Cape of 
the Hague. These posts will transmit signals a distance of 100 
kilometres over the sea, and will accordingly be able to com- 
municate with vessels coming within that radius, and titted with 
the Branly system, of which the company is sole concessionnaire. 

BeLaium.— The Central Commission of the Belgium Chamber in its 
examination of the Budget of 1902 having (in view of the progress 
of other systems) questioned the advisability of the permanent 
adoption of the Marconi system for the wireless telegraphy installa- 
tion of the packet boats of the State (which installation has been 
decided on), the Railways Department has intimated its intention 
of using the Marconi system on its various steamers, being con- 
vinced of its advantages, as a result of a three months’ trial on the 
Princess Clementine. A sum of 156,400 fr. appears in the Budget 
for 1902, in this connection. 

Tne schooner Pviades, equipped with powerful Marconi plant, 
sailed from New York last week for her permanent station 300 
miles east of Cape Cod. She is stationed directly in the path of 
Atlantic liners, and will report all vessels equipped with the 
Marconi plant. 








CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barking.—June 6th. Motors, pipework, chequer plat- 
ing, &c. See “ Official Notices” May 9th. 

Beckenham,— June 6th. The U.D.C. wants tenders 
for incandescent lamps. See “ Official Notices” May 16th. 

Brighton.— June 9th. Points, crossings, tie-bars, bolts, 
&c., for the Corporation tramways; also 300 tons of steel rails. See 
“ Official Notices ” May 9th. 

Burton-on-Trent, — May 30th. ‘Tenders for three 
100-xw. tramway generators, switchboard, three Lancashire boilers, 
steam pipes, jet condensing plant, cconomiser, &c. See “ Official 
Notices ” May 16th. 

Coventry.—May 26th. Steam and water pipes and 
accessories. See “ Official Notices ” May th. 

Dudley.—June 6th. Tenders for the supply of incan- 
descent lamps, and oil, See “ Official Notices” May 16th. 


Eastbourne.—June 6th. One dry-back marine type 
boiler and fittings. See “ Official Notices” to-day. 

Fulham.—June 5th. Tenders for pipework, — See 
“ Official Notices ” to-day. 

Glamorgan,—May 31st. Electric wiring, &c., for 
Pare Qwyllt and Angelton Asylums, near Bridgend. Sce “ Official 
Notices ” May th. 

Glasgow.—June 7th. Economiser and condensing 
plants. See ‘ Official Notices” May 9th. 

Govan.—May 27th. Fuse boxes, meters, demand 
indicators, manhole and joint boxes, &c., for 12 months for the 
electricity department. See “ Official Notices” May 9th. 
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Greenock.—June 2nd. Tenders for 300-Kw. steam 
dynamo, with piping. See “ Official Notices” to-day. 

Hoylake and W. Kirby.—Tenders for electric lamps, 
oil, waste, &c., for 12 months. See ‘‘ Official Notices” to-day. 

Hungary. — September Ist. The authorities of 
Kolozsvar, in Hungary, want to introduce electricity for lighting 
and power purposes. See “ Official Notices” May 9th. 

Hunslet.—June 3rd. Tenders for two electric lifts. 
See “ Official Notices” May 16th. 

Launceston (TasmanrA).—September 15th. The Cor- 
poration wants tenders for polyphase generating, transmitting, 
transforming and distributing apparatus, reconstructing existing 
plant, enclosed arc lamps, &c. See “ Official Notices ” to-day. 

L.¢.C.—June 5th. Wiring and fittings for four fire 
stations at Battersea and Camberwell. Sce “ Official Notices ” to- 
lay. 

London, S.W.—July 31st. 
ders for a self-propelled lorry (oil). 
25th. 

Manchester.—May 30th. Erection of an electricity 
sub-station at Cheetham. Further particulars from the City Sur- 
veyor. 

Poplar.—May 28th. Tenders wanted by the M.B.C. for 
special armoured cable. See “ Official Notices” May 16th. 

Poplar.—May 28th. Tenders wanted by the M.B.C. for 
130 cast-iron arc lamp columns. See “' Official Notices ” May 16th. 

Poplar.—May 28th. Wiring (conduit) and fittings at 
Union Offices. See “ Official Notices” May 9th. 

Roumania,—May 31st. Tenders are being invited until 
May 31st by the municipal authorities of Calarashi—Stirbeiu for 
the concession for the electric lighting of the town during a period 
of 35 years. 

Russia.—The Ouprava Company, Saratoff, Russia, asks 
for offers for a central power station for the production of electrical 
energy for public and private lighting, traction and motive power 
purposes. 

Stretford.—June 18th. Tenders wanted for boilers, 
superheaters and econcmisers, steam dynamos, condensers, pumps 
and mains, See “ Official Notices ” to-day. 

Warrington. — June 2nd. Tenders for drivers’ and 
conductors’ uniforms. See “ Official Notices ” May 16th. 


Worthing.—May 26th. Tenders wanted for one 250- 
Kw. steam dynamo and one dry-back boiler. See “Official Notices” 
May 16th. 


The War Office wants ten- 
See “ Official Notices” April 


CLOSED. 


Bournemouth and Poole.— Messrs. Browett, Lindley 
and Co. have received an order from the Bournemouth and Poole 
lectricity Supply Company for two 1,000-Kw. steam alternators, 
complete with condensers and accessories. The engines are to be of 
the three-crank triple-expansion type, running at a speed of 250 
r.p.m., and the alternators are to be made by Messrs. Ferranti, 
Limited, of Hollinwood. 


Bromley.—The contract for replacing the storage battery 
at the Bromley Electricity Company's Works has been placed with 
Messrs. Pritchetts & Gold, Limited, Feltham, Middlesex. 


Broughty Ferry.—The T.C. has accepted the following 
tenders for the electricity works :—Battery, the E.P.S. Co. ; switch- 
board, Messrs. Lowdon Bros, & Co. 


East Sussex.—A Committee of the ©.C. has recom- 
mended the acceptance of the tender of Messrs. J. E. Spagnoletti 
and Co., amounting to £1,773 11s. 0Od., for light and power plant, 
and £1,940 for the tramway plant. 


Liverpool.—The Electric Lighting and Fittings Cor- 
poration, Limited, Duke Street, Liverpool, has received the order 
for the complete plant, including engine, dynamo, motors and 
lighting, for Messrs. Barker & Dobson’s new works, Franklin Place, 
Liverpool. 


Liverpool,— According to the Liverpool Mercury, the 
General Electric Co., of U.S.A., has contracted to supply three 
high-pressure steam alternators for one of the Corporation power 
stations at an approximate cost of 120,000 dollars. 


Rotherham.—The T.C. has accepted the following 
tenders in connection with its scheme for electric tramways :— 
Rolling stock, Messrs. Dick, Kerr & Co., London, £8,711; overhead 
construction, Messrs. Macartney, McHiroy & Co., London, £7,102; 
permanent way, Messrs. Macartney, McElroy & Co., London, 
£55,419. It was explained that as far as possible all the goods 
would be English made in connection with the rolling stock, and the 
only portion to come from abroad was the trucks, which would be 
of American make. Although there had been a lower tender the 
Tramways Committee had decided to place the contract with a 





British firm. The whole of the wheels will b2 supplied by a local 
firm, Messrs. Baker, and the crossings will be made at the works of 
Messrs. Hadfield, Sheffield. 


Southend.—The T.C. has accepted the following ten- 
ders:—Norman Engineering Company, electric wiring; Herbert 
Morris & Bastert, Limited, crane, £135; R. W. Blackwell & Co., car 
lifting appliances, £35; Rawlinson & Sons, tower wagon, £60; 
B.T.H. Co., five feeder motors at £8 18s. each; D. King & Sons, 50 
arc lamp columns at £8 10s. each; Crompton & Co., testing 
machines, £92 10s. The tender of Messrs. Crompton & Co., Ltd., 
for the supply of a motor-generator, balancer, two boosters, and two 
battery switches, at £1,995 7s., was accepted. 


Suez,—The contract for the electric lighting has been 
awarded to Messrs. N. H. Beyts & Co., of Suez. 


Swindon.—The tender of Messrs. W. T. Glover & Oo., 
for the supply and laying down of feeder and distributing cables 
for the Corporation, amounting to £5411, has been accepted. 


Willesden,—The D.C. has accepted the tender of the 
3ritish Insulated Wire Co., Ltd., Prescot, Lanes., forthe supply and 
erection of arc lamp columns, to be of the design and manufacture 
of Messrs. Rowland Carr & Co., 6 & 8, Lime Street Square, E.C. 








FORTHCOMING EVENTS. 


Thursday, May 29th.—At 8 p.m. Institution of Electrical Engi- 
neers (Dublin Section). Meeting at the Royal College 
of Science. Paper on “The Lighting and Driving of 
Textile Mills by Electricity,” by Marshall Osborne. 
[Immediately after the paper the annual general meet- 
ing will be held. 

Friday, May 30th.—At 9 p.m. Royal Institution. Evening dis- 
course will be delivered by G. Marconi, Esq., on “ The 
Progress of Electric Space Telegraphy.” 








Institution of Electrical Engineers,—(Birwincuam 
Locat Secrion.)—The officers for the session 1902-3 are as 
follows :—Past chairman: Oliver Lodge, D.Sc., F.R.S. Chairman: 
Henry Lea, M.Inst.C.E. Vice-chairman: J. C. Vaudrey, M Inst.C.E. 
Committee: Fredk. Brown, Alfd. Coleman, Alfd. Dickinson, 
R. H. Housman, W. O. Rooper, W. E. Sumpner, D.Sc., A. M. Taylor, 
R. Threlfall, F.R.S. Hon secretary: D. K. Morris. 


Belgian Society of Electricians—At the monthly 
meeting of this Society, M. Halleux, professor at the Mons Mining 
School, gave an interesting lecture, with mathematical deductions, 
on the subject of Blondel’s theory of coupling alternators. A de- 
monstration of the apphication of electrical machines for the gear- 
ing of rudders of large steamers, intended to replace the present 
steam steering gear, followed. It was pointed out thatthe Avonprinz 
Wilhelm, the latest of the North German Lloyd fleet, afforded a 
series of examples of the latter-day application of electricity to 
lighting, heating, ventilation, refrigerators, winches, cranes, 
capstans, signals, telegraphs, safety apparatus, control and 
working of the doors of the air-tight compartments, fire alarms, 
steering gear, and, lastly, wireless telegraphy. 


Personal,—Mr. David Shanks, of Messrs. Handley and 
Shanks, has gone to the United States in connection with the 
development of the firm’s business. 

A farewell gathering of principals, officials, and staff of the 
Birkenhead works of Messrs. G. F. Milnes & Co., Ltd., took place 
at Birkenhead on Tuesday evening of last week. Mr. G. F. Milnes 
presided, and, in the course of a short address, said that no one was 
more sorry than he, that owing to business reasons, his company had 
decided to close the Birkenhead works and concentrate their busi- 
ness at Hadley. He was sorry to part with the large number of 
their old employ’: who had stood by them for so many years in 
Birkenhead. A musical programme was then carried out. Daring 
an interval, Mr. Thomas Voss presented an illuminated address to 
Mr. Milnes on behalf of the officials and works’ staff. An illami- 
nated address was also presented to Mr. J. C. Milnes by Mr. P. J. 
Lawrence on behalf of the employ¢és. Oa behalf of his son, Mr. 
G. F. Milnes thanked his old employs for their kindness in pre- 
senting the address. 

Mr. F. L. Turner, of the Blackpool Corporation tramways, has 
been appointed general manager of the Yarmouth Corporation 
tramways. 

Genera Post Orrice.—Mr. A. J. Stubbs, first class technical 
officer, bas been promoted to be superintending engineer of the 
North Metropolitan District, London, in succession to Mr. C. T. 
Fleetwood, retired. 

Mr. G. Cheetham, assistant superintending engineer (provinc:s), 
has been promoted to be superintending engineer of the Northera 
District cf Ireland in succession to Mr. J. Walby, deceased, 
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Electro-Magnetic Cannon, — The Gazette, of Voss, 
Germany, anrounces that experiments are being made at present at 
3erlin with an electro-magnetic cannon, invented by Prof. Birke- 
land, of Christiana. It appears that as a result of the experiments 
already made, a proposal has been received by a firm in Berlin for 
the purchase of the invention. The experiments are not, however, 
termirated. It remains to be proved that the electro-magnetic 
cannon can project a charge of two metric tons a distance of 20 kilo- 
metres. Prof. Birkeland says that his canncn will accomplish this 
feat. He affirms that to increase the flight of the projectile, it is 
merely necersary to increase the length of the barrel. With a 
barrel of 10 metres, he states, a projectile might be dispatched a 
distance of 150 kilometres, ard with a barrel of 100 metres, it 
would carry 1,500 kilometres. The news is highly interesting, and 
we await the completion of this Jong cannon with eager anticipa- 
tion. We cannot, hcwever, refrain from mentioning the long bow 
of ancient fame in this connection. 


Boilers for the Navy.—The Lords of the Admiralty 
have come to an important decision, the Daily Telegraph under- 
stands, regarding the boilers which shall be henceforth used in the 
Royal Navy. During recent years. cylindrical boilers have been 
largely superseded by water-tube boilers—mainly those of the 
Pelleville type—in British ships of war ; but the Earl of Selborne 
and his colleagues have deteymined that in future our war vessels 
shall be fitted with a combination of boilers, one-fifth cylindrical 
and four-ffths water-tube. It is assumed that the combination of 
the two types will give the advantages of each—tbat the cylindrical 
boilers can be used when a vessel is cruising fora long distance at 
ecmparatively low power, while the water-tube boilers will be 
called into requisition when it becomes necessary to get up steam 
in a brief space of time, or when full power is needed in an 
emergency. 


London Chamber of Arbitration.—We have received 
the folowing letter from Mr. Arthur Serena, chairman of the 
Joint Committee of Management of the above-named Chamber :— 


: ‘*‘ Quildhall, London, E.C. 
“ May 20th, 1902. 
“London CHAMBER OF ARBITRATION. 

“ Sir,—I venture to avail myself of the occasion of certain changes 
recently made in the rules of the London Chamber of Arbitration 
tending to simplify and expedite its procedure, in order to call the 
attention of the commercial public to its constitution and advantages 
in the hope that the classes for whose benefit it is designed, may 
avail themselves of it more generally than has hitherto been the 
case. 

“The Court, as is well known, was established by the joint action of 
the Corporation of London and of the London Chamber of Commerce. 
Its president is one of his Majesty’s counsel who sits either alone or 
with arbitrators selected by the litigants by preference from a 
list of some 1,200 gentlemen, many of whom are eminent members 
of the commercial community. Its sittings are held in the Guild- 
hali. Tts judgments have the validity of those of the High Court 
of Justice. 

“Whilst no doubt there must always be cases in which a resort 
to the Courts of Law is essential, there are numerous others in the 
multifarious transactions of commercial life in which a speedy and 
friendly settlement by a Court, which is practically a Court of Con- 
ciliation, cannot be over-estimated. 

“The effect of the alterations recently made in tke rules and 
practice will, it is expected, result in the differences of litigants 
being settled, in the majority of cases, in the course of a very few 
days. 

“T would desire to specially call the attention of residents in 
the provinces, and in foreign countries, to the facilities for the 
speedy and cheap settlement of contentious matters by resort to 
the Chamber of Arbitration, which embodies, in a great measure, 
the judicial functions of the Continental Chambers. Its value has 
already been recognised by several of those Chambers, and I would 
venture to suggest for their consideration, and that of commercial 
men generally, whether there are not rany commercial contracts in 
which a provision might, with advantage, be inserted that dif- 
ferences arising should be referred to the London Court of Arbi- 
tration. 

“Further information as to the procedure of the Chamber of 
Arbitration may be obtained from the Registrar at the offices, 5, 
Church Passage, Guildhall, or at the offices of the London Chamber 
of Commerce, 10, Eastcheap, E.C. 

“Tam, Sir, your obedient servant, 
“ ARTHUR SBRENA. 
“ Chairman of the Joint Committee of Management.” 


The importance of this Institution to business men of all classes 
cannot be over-estimated. We have constantly advocated in our 
columns the irsertion of a full and comprehensive arbitration clause 
in all contracts, and the Court provides an independent and con- 
venient tribunal for the adjustment of the majority of differences 
arising out of commercial engagements, with economy of both time 
and money. We heartily commend the matter to our readers’ 
attention. 


A.L.E.E—A New Reading.—Following Imperial pre- 
cedent, the Institution of Electrical Engineers not long ago 
annexed—or, rather, shall we say, amalgamated with itself—sundry 
outlying and flourishing colonies of electrical engineers, and en- 
dowed them with autonomy under the egis of its protection. 
There was, however, one colony which escaped its observation; its 
habitat is South Wales (the old, not the new), and its style is the 





“ Amateur Institution of Electrical Engineers.” Its membership is 
sufficiently indicated by its title—consisting of those quack 
“electricians” who have no claim to affix the letters A.IL.E.E. to 
their names, but who are sufficiently devoid of moral principles 
to do so. We respectfully commend this colony to the attention of 
the Council of the Institution. 


Municipal Electrical Association, — The seventh 
annual convention will be held in London on July 2nd, 3rd, 4th and 
5th, 1902. The Westminster Palace Hotel, London, S.W., will be 
the headquarters of the council during the convention. Those 
requiring accommodation at headquarters or elsewhere must make 
their own arrangements, and are advised to reserve rooms at once. 
The large majority of members being in favour of a Smoking 
Concert in lieu of the usual Annual Dinner, arrangements are being 
made accordingly. Members wishing to introduce visitors to the 
convention must make early application to the secretary, Mr. C. 
McArthur Butler, St. James’s Hall, Piccadilly, W., giving the names 
of those they propose to invite. 


Plough for Laying Electric Cables.—The figure 
which we give herewith, reproduced from i’Jndustrie Electrique, 
shows an interesting labour-saving appliance which should be of 
use to power distribution companies in country districts. It is 
intended to deposit in the ground, at a depth of 28 to 32 in., 
without cutting a trencb, cables suitably insulated for light, power, 
telegraph, and other purposes. The fore-carriage, method of regu- 
lating the depth, and steering system are the same as in the ploughs 
for heavy work made on the Bajac system. The working part con- 
sists of a strong coulter, which opens in the soil a vertical slot of 
the depth stated above; the coulter carries a conical share at its 





lower end to give the necessary stability and cutting power; two 
smaller coulters begin the cutting in advance of the principal 
coulter. At the back of the Jatter are fixed two metal plates, 
between which is carried, low down and atthe rear, a grooved guide 
pulley for laying the cable. This is rolled up on a reel held above 
the body of the plough by a suitable frame ; as the plough advances 
the cable is unrolled and deposited at the bottom of the channel 
prepared by the conical ploughshare. A roller at the back of the 
apparatus smooths over the earth behind the plough, and also 
serves to regulate the depth of the cable beneath the surface. The 
whole system is carried in front on two wheels mounted on slides, 
which can be adjusted vertically independently of one another, and 
together with the back wheel determine the depth. It is interesting 
to note that this plougb, which was constructed by M. Bajac, of 
Lioncourt, for the Société Francaise de Télégraphes et de Téléphor es 
sans fil, is intended to lay the cable for the line across the Sahara, 
between Gabez and Lake Tchad. But why sans fil ? 


Appointments Vacant,— A shift engineer is wanted at 
the Sheffield tramway power station, to start at £120 per annum; 
an assistant is required for Oban at £100 per annum. See “ Official 
Notices ” to-day. 


Crude Petroleum as Fuel,—The American Electrician 
describes a furnace and burner for crude oil, of which a test was 
recently made by Prof. Denton in New York. The boiler was of the 
return tube type, and had an ordinary grate. Except at the front, 
where provision was made for the admission cf air, the grate was 
covered with firebricks, and upon its back half a checker work of 
firebrick was built. An air duct admitted air to the ashpit at the 
bridge. his air travelled under the grate to the front admission 
port. The fire-door and ashpit were otherwise closed, and a burner 
was placed to blow oil through the front and upon the checker 
work. The air ducts were four in number, and of 100 sq. in. area 
each. The boiler measured 6 ft. x 18 ft. Oil was pumped from a 
tank sunk in the floor and delivered to a standpipe in excess of the 
amount needed. The surplus overflowed at a constant level, and 
the oil pressure was therefore constant. Oil enters the burner at 
right angles to a jet of steam and hot air, which atomises the oil 
and spreads it over the brickwork, combustion being effected by the 
air flowing in by chimney draught at the front end of the grate. 
The evaporative effect varied on different tests from 1529 to 
15°71 lbs. of water from and at 212° per pound of oil. The burner 
consumed from 3 to 5 per cent, of the steam, so that the net effect 
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was from 14°74 to 15°16 lbs. of steam produced per pound of oil. 
The maximum chimney temperature is stated to have been only 
425°. Combustion was practically perfect, and the boiler efficiency 
was 78 per cent. The grate surface was 454 sq. ft., and there were 
100 tubes 24 in. diameter. Tests with coal also showed very good 
results, but the weight of coal burned was only 7°66 and 10°10 lbs. 
per square foot of grate per hour, a condition that always seems 
favourable to economy. It appears that to produce an equal 
power, coal at 12s. Gd. per ton (2,240 Ibs.) is equal to crude 
oil at 3s. per barrel of 42 United States gallons. A United 
Stutes gallon of water weighs only 81 lbs, and 4°23 barrels 
of vil are the equivalent of one ton of coal. The oil had a specific 
gravity of 920, a calorific capacity of 19,060 B.T.U. and a flash 
point of 142° F. It contained 84°6 per cent. of carbon, 10°90 of 
hydrogen, 1°63 of sulphur, and 2°87 of oxygen. There is an 
economy in labour because one man can attend to 30 burners, and 
there is, of course, the further economy as regards ashes and cleanli- 
ness. Trials made with the oil to try its danger or safety showed 
tha’ a pool of oil spilled on a board would not ignite from a match 
laid on it. The match was extinguished and did not develop 
heat enough to vaporise the oil, but a pan 10 in. x 14 in., witha depth 
of { in. of oil, was set on fire in 40 seconds by means of a handful 
o! serosene-saturated waste laid blazing upon the surface of the 
oil. About 142° F. appeared to be the point of volatility. Whena 
oy it excess of oil was suddenly admitted to the furnace the only 
re-clt was to fill the furnace with black smoke. The air was in too 
su |] a volume to deal with the vapour, and there was no explosion. 
Cride oil at 3s. per barrel of about 36 English gallons, is 
ha: lly procurable in this country, we believe, ia Jarge quantity, but 
Mr Holden, of the Great Hastern Railway, seems able to command 
var.ous liquid fuels at a price to compete with coal, and liquid fuel 
ofivrs the chance of raising steam in large quantities from ordinarily 
co. '-fired boilers that should be useful in getting over the peaks of 
I when these are of short duration. It is cheaper to burn 
cos'.y fuel, perhaps wastefully, for a short time with assisted 
dr: ght than to be burdened with the excess of plant and buildings 
nee ssary to run maximum load under ordinary draught with cheap 
fue’ Even where there is not available either liquid fuel or forced 
dra zht, the provision of a better coal or the use of even-sized nuts 
rid. ‘ed out of the bulk of the coal will be effective in enabling 
pl. ‘ to be kept within more moderate bounds. 








THE CENTRAL STATION ENGINEER. 


Ox Vriday, May 16th, at the Croydon Electricity Works, a short 
bui pleasing ceremony took place on the occasion of the departure 
of \lr. W. JENSEN, the acting borough electrical engineer, to take 
lp is new appointment as engineer and manager to the Chatham 
an’ District Light Railways Company. Mr. D. Cowan, the station 


su} rintendent, alluded to the good work Mr. Jensen bad done at 
Croydon, and said that the employ¢s and staff regretted the loss of 
aman who had been the backbone of the works. Mr. Jensen was 


then presented with a handsome gold watch chain, with an engraved 
medallion, and after a due response, the proceedings terminated 
wit! a most hearty send oif. 








NEW COMPANIES REGISTERED. 


New British Are Lamp Company, Limited (73,631).—This 
company Wes registered on May 5th, with a capital of £10,000 in £1 shares, to 
ad an agreement with the Davy Electrical Construction Company, Limited, 
and cenerally to carry on the business of electricians, electrical engineers, 
mechanical engineers, producers and suppliers of electricity, manufacturers, and 
dealers in all plant, apparatus, lamps, cables, wires, accumulators and any other 
business which can be carried on in connection therewith. The first subscribers 
(each with one share) are:—H. D. Oppenheimer, 144, Sutherland Avenue, W., 
clerk: FP, Mesheim, **Gaywood,” Onslow Gardens, Wallington, Surrey, clerk, 
h. 1s. Pollard, 1, Bellasis Avenue, Streatham Hill, 8.W., clerk; J. G. Mills, 161, 








Cfoydon Road, Anerley, S.E., secretary ; EK. Mieverholf, 20, Hart Street, W.C.; 
merchant; E, W. Church, 51, Chesterfield Grove, East Dulwich, clerk; C. C, 
Smith, 14, Austin Friars, E.C., solicitor. No initial public issue. The number 
ol directors is not to be less than three nor more than five ; the subscribers are 
to a) point the first; remuneration as fixed by the company. 


_ Rolled Steel Axle Box and Forge Company, Limited 
5,0°0).—This company was registered in Edinburgh on May 14th, with a capital 
of £25,000 in £1 shares, to acquire the undertaking of ‘' The Indestructible 
Rolled Steel Axle Box, Limited,” and to carry on the business of engineers, 
contractors, iron and coal masters, steel manufacturers, electrical engineers 
and welders, wagon and carriage builders, wheel and axle makers, smiths, iron 
an bass founders, ordnance and steel manufacturers, tool makers, mercbants, 
dealers, kc. The first subscribers (each with five shares) are:—J. G. Scott, 
219, St. Vineent Street, Glasgow, contractor; N. Ure, 46, Maxwell Drive, 
Glassow, merchant; W. C. Warden, 25, Gordon St eet, Glasgow, merchant; 
G irling, 154, St. Vincent Street, Glasgow, chariered accountant: J. 
Anderson, 175, West George Street, Glasgow, writer; J. Rankin, 154, St. 
Vincent Street, Glasgow, accountant; and J. Anderson, Wishaw, Lanark- 
hire, engineer, The number of directors is not to be lessthan three nor more 
thar seven; the first are J. G. Scott, W. C. Warden, N. Ure, and J. Anderson ; 
‘lication, £200; remuneration as fixed by the company. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 
Warrington and District Electric Light and Power Com- 


Pan\, Limited (55,890).—This company’s annual return was filed on April 5th, 
| 1,919 shares were taken up out of a nominal capital of £2,000 in 2,000 


/ 


shares of £leach. {£1 per share has been called up on 1,869 shares, resulting in 
the receipt of £1,818. £51 remains in arrears. 50 shares are considered as fully 
= No mortgages or charges. Capital increased to £5,900 on April 26th, 
1902, 


Folkestone Electricity Supply Company, Limited (51,825). 
—This company’s annual return was filed on April 15th, when the entire 
capital of £50,000 in 10,000 shares of £5 each had been taken up and paid for in 
full. Mortgages and charges £50,000. 


Bromley (Kent) Electric Light and Power Company, 
Limited (54,127).—This company’s annual return was filed on April 14th, when 
3,561 shares were taken up out of a nominal capital of £50,000 in 10,009 shares 
of £5 each. £5 per share has been called up, resulting in the receipt of 
£17,797. £8 remains in arrears. Mortgages and charges, £20,000. 








CITY NOTES. 


Western Telegraph Company. 


Sir J. Wotrge Barry, K.C.B., presided, in the unavoidable absence 
of Mr. W. S. Andrews (chairman) over the fifty-seventh ordinary 
general meeting of the shareholders of this company, held on 
Wednesday last week at River Plate House, Finsbury Circus. In 
moving the adoption of the report, the chairman said the accounts 
for the past half-year had not been altogether as satisfactory as they 
could have wished, as the message receipts amounted to £209,000, 
compared with £252,000 in the corresponding period of the previous 
year, showing a decrease of £43,000. But he must remind them 
that Mr. Andrews had told them last year that the receipts for 
the December half of 1900 were the largest the company had 
ever secured, principally due to the interrupted working of 
the competing lines, and the selection, in preference, of 
that company’s route. During the period under review the 
company had also been working under a lower rate of tariff 
than in the balf-year of 1900. But the more important fact affect- 
ing the business of the company, and all other companies like 
theirs, upon whose existence depended the general business of the 
world, was that it would be noticed the business of South America 
had fallen to a much smailer scale than in previous years. The 
Brazilian Exchange business remained practically the same as the 
previous half-year, whereas during the six months ended December, 
1900, violent fluctuations occurred, causing a considerable number 
of telegrams to be sent between the principal citiesin Brazil. The 
fact was that cable companies were mainly usefal for conducting 
the commerce of the world, and their busicess felt, therefore, any 
slight depression which prevailed in the country served by them, 
and rose and fell according to the commercial state of things in the 
country. Although the comparison of the past half-year’s working 
was rather adverse contrasted with the corresponding period of 
1900, yet with that exception the comparison with every other 
half-year was satisfactory, and therefore there was nothing to dis- 
courage the shareholders in the accounts before thein. The London 
expenditure showed a decrease of £1,470, and the expenses at the 
stations were less by £2,560. The cost of repairs and ship’s expenses 
showed an increase of £8,949, which was owing to the fact that the 
company’s repairing ship was in commission for the whole six 
months, as sgaiast four months ia the previous half-year. Chartered 
steamers for repairs cost them £2,613 more, and additional cable 
was used to the amount of £3,511. The net result of the working 
expenses was an increase of £2,101. It should be remembered that 
the original cable laid along the cost of Brazil had for the last year 
or two kept their cable ship so constautly eugaged in repairs that 
it had been decided to renew and in some parts divert 
the course of the cable at several positions where frequent 
interruptions occurred. The cost of the new cable which had 
been required appeared in the accounts. The operations 
had just been carried out by a chartered cable steamer, the 
expense of which would appear in the current half-year’s accounts 
The renewals had greatly improved thesz sections, and duplex 
working had been applied to one of the cables, a thing which was 
impracticable before. A large amount of the vld cable had been 
recovered, and a considerable quantity was being brought home to 
be rendered serviceable for further use. The result of the half- 
year’s working was that the usual first and second inter-dividends 
had been paid, £40,000 placed to the reserve fund, and £2,000 
placed to the maintenance ship’s reserve fund, leaving £5,531 to be 
carried forward, which he thought was not altogether an unsatisfac- 
tory state of things. They would remember that a dividend of 
7 per cerit. was paid for 1901, being the same rate as previous years, 
and |£90,000 bad been placed to reserve. Last January the board 
had created a further amount of £400,000 debenture stock, which 
ranked pari passu with the other stock of the company. Only 
£103,000 of the amount had been allotted, at a small premium, the 
balance to be issued as required. With regard to the subject of 
wireless telegraphy he had no reason to alter the opinion which he 
had formed, and which had been corroborated by others, that wire- 
less telegraphy might prove a useful helpmate to cable companies, 
but he did not regard it as a serious competitor. 

Mr. D. H. Goopsatt seconded the motion, and the report was 
unanimously adopted. 





Primitiva Gas and Electric Lighting Company, 


Tue first annual general meeting of the above company was held 
on 13th inst. at the company’s offices, Mr. H, E. Jones, the chair- 
man, presiding. 
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In moving the adoption of the report, the CHarrMay, after deal- 
ing with the gas undertaking, remarked that the electrical plant had 
been largely reconstructed during the last two years, and the return 
was exceedingly satisfactory, showing an increase at the rate of 8 per 
cent. The report was adopted, and the auditors, Messrs. Touch and 
Co., were re elected. 








TRAFFIC RECEIPTS. 





Blackburn Corporation Tramways.—The receipts for the week ending May 
19th were £733; corresponding week last year, £710; increase, £23, Total 
to date, £12,810; corresponding period last year, £11,370; increase, £1,440, 
Miles of track open, 10%. 


Blackpool and Flectwood Tramways.—The receipts for the week ending 
May 17th were £292; corresponding week last year, £413; decrease, 
£121. Total receipts to date, £1,870; corresponding period last year, £4,698 ; 
increase, £172, 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
May 17th were £4,352; corresponding period last year, £4,429; decrease, 
£77. 


British Electric Traction Company.—The following returns are issued of the 
undertakings of this company for the week ending May 9th :— 














Comparison No. Aggregate. 
with corres- ~~¢" : 
Company. Amount ponding week Pe 
of last year. “®°XS: Amount.| Ine. or Dee. 
£ +£ | -£ £ +£ -£ 

Devonport* .. o% 410 —_ - 184 7,130 -— _— 
Dudley— Stourbridge 684 27 -- 184 12,102 2,095 _ 
Gateshead .. ee 708 68 -- 184 11,872 &s _ 
Greenock-Pt. Glasgow 451 271 -- 184 7,487 4,222 _ 
Hartlepool : ass 233 2 — 183 3,664 281 _ 
Kidderminster - 104 3 181 1,830 146 —_ 
Merthyr} “i ss 188 - £0 194 8,520 -- 474 
Middleton* .. oe 252 - — 64 1,840 _ = 
Oldham~=Ashton .. 497 _ 18 184 8,726 15 — 
Poole? os on 232 1 _ 184 3,850 38 — 
Potteries of oe 1,466 39 _— 1&3 25,531 1,045 _ 
Southport .... 236 100  — — 18% 3,097 905 = 
South Staffordshire t 757 4 — 18% 13,510 640 _ 
Swansea . ee 438 1 - 184 7,636 23 _ 
Taunton* = ae 52 —- jj 184 1,013 a _ 
Tynemouth§ .. fe 213 27 — 184 3,°93 230 _ 
Wolverhampton Dist. 143 9, — 184 2,485 1,601 | — 





+ Not in operation last year. + Partly steam. {t Comparisonfrom April 5th only. 
§ Comparison from March 18th only. © Comparison from May 8th only. 


Central London Railway.—The receipts for the week ending May 17th were 
£6,885; corresponding week last year, £6,399; increase, £486. Total 
receipts to date, £133,769; corresponding period last year, £123,957; in- 
crease, £9,832, Miles open, 6, 


City and South London Railway.—The receipts for the week ending 
May 18th were £3,080; corresponding week last year, £1,909; increase, 
£1,171. Total receipts to date (20 weeks), £59,587 ; corresponding period last 
year, £39,767; increase, £19,820, Miles open, 6}; last year, 43, 


Dublin United Tramways Company.—The receipts for the week ending May 
16ti. were as follows:—D.U.T. Co., £3,722 19s. 94.; D.8.D. Co. £1,054 11s. i14.; 
total, £4,777 11s. 8d.; corresponding week last year—D.U.T. Co., £3,776 
193. 6d.; D.8.D. Co., £912 10s. 10d.: total, £4,689 10s. 4d4.; increase, £68 
is. 4d.; aggregate to date, £81,677 2s. 7d.; last year, £77,945 15s, 3d.; 
increase, £3,731 7s. 4d. Mileage worked, 46. 


East Ham Tramways.—The receipts for week ending May 17th were £394 7s. 8d.; 
total to date, £17,001 10s. 11d. Started running June 22nd, 1901. Car miles 
run, 11,004. Number of cars, average 18. 


Glasgow Corporation Tramways.—-For week ending May 17th, £11,667 7s. 11d., 
compared with £11,441 5s. 1d. for same period in previous year. 


Liverpool Overhead Railway.— The receipts for the week ending May 
18th were £1,433; corresponding week last year, £1,614; decrease, £211. 
Total to date £28,090; corresponding period last year, £30,411; decrease, 
22,721. Miles open, 6 miles 67 chains, 








STOCKS AND SHARES. 


Wednesday Evening. 

Wire Consols and Kaffirs both strong upon peace reports, the 
Stock Exchange begins to present quite an animated appearance, 
and the probabilities of what will happen after the annoyncement 
of the ardently desired news are more eagerly canvassed than ever, 
But an impression gaius ground that although the proclamation of 
peace might stimulate prices to some extent, a breaking off of 
negotiations could not do much eventual harm, inasmuch as the end 
of the war must necessarily be in sight, if only by the process of 
exhaustion of the enemy’s troops. Accordingly the markets with 
which we have to deal are taking things easily, business, of course, 
being still unable to wholly throw off its holiday quietude. Next 
week, however, it is hoped that things will resume their normal 
degree of activity, to retain it until the Coronation festivities, at all 
events. 

In the telegraph section the fluctuations in price are limited to a 
quartette. Eastern Preference has secured another 1 per cent. 
rise, which brings the quotation to about 87. At this the stock 
yields 1s. 3d. over 4 per cent., an excellent return considering the 
nature of the security and the difficulty which exists nowadays of 


obtaining a sound 4 per cent. investment. It is much easier ta get 
a speculative 5 than a good 4 per cent. stock, and the demand is 
all for the latter. Eastern Extensions have regained the dividend 
and bonus taken from the price last week, but Hastern Telegraph 
Ordinary fails to score, and in response to the numerous inquiries for 
the reason of the difference in price between the mother company’s 
stock and the child’s shares, it can only be replied that ‘“ Chinas” 
are much batter held than Eastern stock, and appear to be in 
stronger handsaltogether. Submarine Cables Trust certificates are 
nominally 110 to 120, but dealing in them has come to be a matter 
of negotiation, and upon a seller declaring his hand, the price is 
promptly lowered. West African Telegraph shares are up £1 at 3, 
The West Indian group is quite unchanged, so that the effect of the 
disasters at Martinique and St. Vincent has been absolutely x// in 
the telegraph market. Globe Telegraph descriptions are steady, 
despite the flatness of Submarines. There is no recordable change 
in any of the telephone varieties. 

City and South Londons maintain their hardy strength, and are 
again somewhat better on the week. Central Londons regarded 
the company’s defeat in the Committee Room with resignation. 
Some members of the market declare in no uncertain terms their 
satisfaction at the loss of the Bill, saying that the company will do 
much better by strict attention to business, ventilation, and adver- 
tising opportunities on the existing line, than they were likely to 
do by entering a keenly competitive area. Waterloo and City stock 
remains at 924; complaints are growing in connection with the 
poor accommodation and service provided by this company. It is 
appropriate to point out at such « time as this, when gilt-edged 
investments are so much to the front, that the electrical railway 
list offers several attractions on this field. They may be easily 
grasped by a glance at this table :— 


| 
Stock. | Price. Yield per cent, 
Central London 4 per cent. Debenture re. aN 117 £3 8 6 
City & South London 4 per cent. Debenture ie 116 £3 9 0 
a $3 5 per cent. Preference (1891) 130 £317 0 
” ” ” ” (1901) 122 £4 2 0 


3aker Street and Waterloo Company shares, after a brief spell of 
attention, are again lifeless at about 44 discount. Great Northern 
and City Preferred ‘‘A” keep at 8!, and it is stated that a part of 
the line will be ready for traffic in less than a couple of months. 
Districts at 324 and Metropolitans at 804 are a trifle lower since we 
last wrote. 

Electrical supply shares are marking time, and again the hardest 
in the list are Metropolitans, which have gained another 10s. 
Buyers have to pay very little short of the top price quoted, and 
there are none too many floating shares in supply. Without ven- 
turing to forecast any definite move as the result of the Maryle- 
bone arbitrator’s award, we may remark that, in a general way, the 
discounting beforehand of any expectedly good news is frequently 
attended with a fall in the price of the securities affected when the 
actual event takcs place, however good may be its pronouncement. 
Metropolitans have had a very sharp rise during the past few 
weeks. 

Brompton and Kensington Preference in relapsing 5s. display 
the only fall in the market, while the solitary rise is secured by 
Metropolitan 34 per cent. Debenture stock, which is now exactly 
par. New Brompton Ordinary are 84, and New Westminsters 3} 

Callender's keep steady at 174, the further interim dividend of 
10s. per share just announced having no influence upon them, and 
Henley’s are the same price. Telegraph Construction at 36, and 
Manufacturing at 10$ are also unaltered, the well-advertised 
departure of the former company’s famous ship not arousing any 
inquiry for the shares. British Insulated Wire are 84, and the 
4} per cent. Debenture stock looks buyable at its current quotation 
of 103}. In the traction section, North Metropolitan Trams are 
being largely dealt in by reason of the coming change in the com- 
pany’s system, and the price is fluctuating between 4} and 4j. 
British Electric Tractions can be sold at 132, and the Preference at 
about 124 orashade more. Brisbane Electric Preference change 
hands occasionally at 4}, and business in London United Pr-ference 
(fully paid) was marked at 11 on Tuesday. The company’s Deben- 
ture stock is harder at 106. New General Tractions at 24, 34 and 
98 for the Ordinary, Preference and Debenture respectively, are 
the same as they were last week. 

In a few days’ time there will be offered a new issue of Pre- 
ference shares by the Charing Cross and City Electric Lighting 
undertaking, and we understand that the Charing Cross and Strand 
take full financial responsibility. We also hear whispers of an 
electric concern from the spicy breezes which blow o’er Ceylon’s 
isle, and investors will, perhaps, have an opportunity for discussing 
this coming Colombo Company next week, 
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Stock Closing Closing during 
Present or Dividends for 
ns NAME, ain} seta ioe yearn | Qiowacee | uation | gehen! 
1899. | 1900, | 1901. Highest, | Lowest. 
82,300 African Direct Telegraph, 4 % Debs. eee 100 eee eee eee 99 —103 99 —103 eee eee 
25,000 | Amazon Fe ona Co.’s shares, Nos. 1 to 25, 000 . soos) 10] ccs ee 34— 44 3h— 44 cee 
119,7002) Amazon Telegraph 5 % Debs., Nos. 1 to 1,250 Red. oe | 100] .. ae «. | 70 — 80 70 — 80 - ae 
804,720 Anglo-American egraph eee coe eee eee eee Stock 73/6 se 61s. 44 ou» 47 44 => 47 46 44 
8,097,640 Do, do. 6 % Pref. eos coe eee Stock 6 % 6 6 % 88 =— 90 88 ns 90 89 88} 
8,097,640 Do. do. Deferred coe eee eee Stock £1 7s. 58.% 2s. Yi ei 74 Y | = 74 eee oes 
44,000 | Chili ew Nos. 1 to 44,000... eee eee sos 51/4%15% aa 34— 4 34— 4 3% 
18,388,800$| Commercial Oable __... $100 | 8 %| .. « {150 —160 [150 —160 soe pie 
1,741,0297 Do. do. Sterling 500 year ‘4 % Deb. Btock Red. Stock} ... a «+ | 93 — 96 93 — 96 954 | 94 
16, Ouba Telegraph soe ooo eee coe eee oes 10 7 % oe 4— 5xd) 4— 5xd ... oe 
6,000 Do. 10 % Pref. eee eae eee eee oo 10 eee eee o 124— 134xd 124-— 134xd eee 
12,931 Direct Spanish Telegraph ° tee coe eee oe 5 4 % 4 % oe 24— 33 24— 33 eee 
6,000 Do. do. 10 Cum. Pref. coe eee ee 5 eee eee eee ag— 84— 93 eee 
80,0007 Do. do. 43 Debs. eee cee ee 50 eee see eee 99 —102 98 —102 m1 oe 
60,7107) Direct United Btates Cable ... 20 | 38% | 38% 94— 104 94— 103 
101,3002| { Direct West India Cable, 431 %. eee ‘Das iia WL ww be epee eee 1 Ts. 
4,000,000 seeanens” “Yeti Ord. Stock ose ove ove oo» |Stocki 7%|7% 117 —127 |117 —127 1204 | 118 
1,930,807 Si Pref. Stock aa coe coe | 100] ace 2 we =| 84 — 87 85 — 88 874 | 87 
1,482,2687 Mort. Deb. Stock Red. ... soe [Stock] ... va «- {106 —110 xdjL06 —110 xd} ... 2 
$00,000 | Hastern ‘atesion Auirlsi, and China Telegraph ...| 10/7%/)/7%/|7%|12—13 124— 134 13 12} 
820,0007 Do. 4% Deb. Btock oe Stock] ... ese ee (107 —112 {107 —112- iio oa 
go0,00n { Mastem and Bouth Atsiomn Telegraph, 4 % Mort. Deb} 100 | 54%| ... 99 —102 |99—102 | ... 
200,0007 Do. 4 & Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 |} 25] ... ve wo. | 99 —102 99 —— %| 99 
180,227 | Globe ae and Trust ... coe ove ose oe | 10 | 58%] 58%] oe 8—9 8 — tas 
180,042 do. 6 % Pref. eee eee eee 10 eee eee eee 124— 134 124-—- 134 1213 
150,000 Great Northern Telegraph, of Copenhagen eee oe | 10] wo [15 Bl we | 26 — 28 26 — 28 or 
75,000 Halifax and Bermuda Cable, 44 % Ist Mort. Debs., 100 99 —103 99 —103 
within Nos. 1 to 1,200, Red. ee oe — = 
17,000 | Indo-Huropean Telegraph _... oe ew | 25 110 &% [10 % |10 % | 87 — 41 xdj 87 — 41 xd| 384 ‘ 
100,0002) London Platino-Brasilian Telegraph, 6 % Debs. eee oe | 100] ... ee «. |100 —104 |100 —1U4 aes sas 
72,680 | Montevideo a — Nos. 1 to 72,680 .. 1 | 23 aa ae 2 3 #— 34 aa i. 
86,492 Do. ; do. 5% Pret., Nos. 1 to 86,492 1/5 aa és 7— 1 #— 1 oa 
983,333 | National - acai Pref. Stock... cee oe oe | 100 | 5 5%15% | 95 — 99 95 — 99 aaa 
200,000 Pref. shares... vee eee vee a) cs 33 38 34— 33 33— 33 ée3 
1,966,667 De Def. Stock Me saa see say | SOON) tes 60 |64xd| 55 — 59 55 — 59 55 
15,000 Do. 6 Oum, 1st Pref. coe ooe eee 10 6 6 ) 6 % 12 —_— 14 12 a 14 eee 
15,000 Do. : Oum. 2nd Pref. ... 10 | 6 6 6%|12—14 12 — 14 
250,000 Do. Non-cum. Srd Pref., 1 to 250,000 5) 5 5% 15%] 44— 58 4g— 53 se re 
500,0002 Do. Deb. Stock Red... a 100 Tce | 4 4% |103 —107 |103 —107 1044] ... 
171,504 | Oriental Telephone ad Elec., Nos. 1 to 171, (504, fully paid 1/5 %|6 6% | 48—1)5.d) 4$—14xd/ ... aca 
100,0007) Pacific and European Tel., 4 % Guar. Debs., 1 to —o 100| .. éee we =| 99. —102 99 —102 ot? a ee 
11,839 Reuter’s. eee eee eee eee eee eee 8 5 % 5 % os 7 = 8 7 _ 8 eee eee 
8,303 Submarine Cables Trast coe eee eee eee eee Cert. eee eee oe 119 —125 110 —120 eee oe 
58,000 | United River Plate Telephone ove STP Bi ws . 44— 5 44— 5 5 ee 
,006 Do. do, 5 % Cum. pref. ‘Nos. 1—40, 000 Gi) ~ cee ae Ba 44— 5 44— 5 aa “ 
179,9477 Do, do. 5 % Debs. eee ooo coe Stock’ oor ooo . 103 —1(6 103 —106 eee 
165,600 | West African Telegraph, 5 % Debs... won 100| .. os + | 99 —102 99 —102 < 
80,008 | West Ooast of America, Nos. 1—30,000 and 53,001—53,008 2h | we me “i _ — . a 
150,0002 Do. do. 4% Deks., i ar og Bras. Sub. Tel. | 100 | ... aaa « | 99 —102 99 —102 aed ead 
75,0002; Debs. 2nd series, 1906 oe | 100] coe wo» (102 —105 (102 —105 tee ve 
848,7777 do. Deb. Stock Red, eee ee | 100 ee ee « | 99 —102 99 —102 1004 | 100} 
321 | West Todia me’ a. eats a tea oe | 10) FGI oo a 4— 2 4— #7 oe wed 
84,563 Do. 6 &% Cum. Ist Pret. 10 | seo aes » 54—- 6 54— 6 
4,669 Do, z 6 % Oum. 2nd Pref... 10 we 84— 44 34— 43 
80,0007 Do do. do. 5 & Debs., Nos. 1 to 1,800 100 | is | 101 —104 101 —14 
ELECTRICITY SUPPLY COMPANIES. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... Bt ica aa a + 3 4— 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100 eee ads +e» 1100 —104 100 —104 
19,661 | Brompton & Kensington = Lt. Bup., Ord., ’101 to 19, 761 §6|6%1|6%/18%| 9— 9 9— 9 =o a, 
20,000 Do, 7% Oum. cee | eee ae: Fe 9— 9 82— 9 94 9 
50,000 use Cross and Btrand a Hloctricity Bupply __... 5|9 & 9% 10% | 9—10 9— 10 ae 
50,000 do, 43% Oum. Pref. 5 aad aed 5i— 952 53— 5 
250,000 De - do. ms do. am On Deb. Stock Red. - . % iy "y 105 —107 /|105 —107 1054 
84,000 ie * wane ~4 pply, eee 3 ese 54 4 5— 54 5 — 54 
150,0007 do. % Deb. "Btock Red. . Stock a -- {110 —113 {110 —113 ve 
70,579 | Oity a’ London 3 Electric Le rer 40,001—110,579... kee | a0 ig 0 & 5%| 8— 9 8— 9 
40, Oum. Pref., 1 to 40, 10 | 6 6 wo. | 12 — 13 12 — 13 
400,0007 Do. Deb. Bexip. (iss. at £115) ‘all paid ae oe «» (123 —128 (123 —128 
200,000 Do. tae 2nd Deb. Stock, Prov. Certs., all paid | 100 re «. |103 —106 {103 —106 
40,000 Cuely 6 ee ee Elec. Ltg., Ord. 1—40,000 10 4% 4%|\|4%|8— 9 8— 9 
20,000 do. 6 & Pret., 40,001—60,000 10;6%/|6%)| .. | 12 — 138 12 — 13 tis an 
400,0002 De “ay ; Deb. Stock, Prov. Certs (all paid) Rd. .. a ae v- =|107 —110 |107 —110 110 | 1004 
,500 | Edmundson’s Elec. Oorp., Ord. Shares sve oe tec ay a a 64— 62 64— 62 Gyy] ... 
,000 eg do. 6 % Cum. Pref. ray es eee a a 6— 64 6— 64 ae 
—_— “ Do. j do. bt mb 1st re Btock. ees = 11%, 5% «» |107 —110 {107 —110 109 
1,000 a ee _— Electric, ao 1 12 10 10 — 11 10 — 12 10; 
90,000 do. 4% Deb. Btock | Stock] ... sus sg 101 —104 /|101 —104 =r 
110,000 me. Electric om. age, Limited, Ord. __... S| ue aa ‘ 1j— 13 1j— 13 
49,840 do, do. 6% Pref. | ee as ae 4— 4 4— 44 Sed 
250,0002 do. a 4% 1st Mt. Db. Stock Rd. |Stock) ... aa «- | 95 —100 95 —100 964 ... 
98,769 Metropolitan Electric Supply, 101 to 62,500 owe 10|5 %/|6 %& | 64% | 16 — 17 164— 174 163 |} 16,4 
220,0007 As Mortgage a Btock xd an ee [111 —115 = {111 —115 aa ee 
250,000 De 33 Mort. Deb, Stock Red. ee. |Stock] ... eee ine 97 —100 98 —101 aa 
8,652 | Notting Hill Blectric Lighting cee oe | 10] 7 7%/6 14— 15 14 — 15 144 
,000 | St, James’s and aor Mall Electric Light, Ora. pe 5 (143 ne 143 144— 154 | 144— 153 ue 
20,000 Do, 7 % Pret., 20,081 to 40,080 5|7 7 7%} 84— 94 84— 94 waa 
150,0002 Do. 5 33 er Deb. — Red. ... | 100/ ... coe w- | 98 —101 98 —101 100 
12,000 —— Market = sete % cee see | ae eee wea 1g— 2} 1g— 23 pe 
50,0002 —e eee eee 100 oe eee see 80 ened 90 80 — 90 eee 
,000 Bont London Blectrisity ateny eee eee 5 coe eee 2¢— 34 22 —_ 3 34 eee 
109,518 | Westminster Blectric Supply a “e 5 |13 % |103% |103% | 11 — 12 11 — 12 1143] 114 
* Bubject to Founders Shares, + Quotations om Léverpesl Steck Bzshengn, 
t Unless otherwise all shares are § Dividends warrants, profits beirg 
DB Fe aren, jimmy car ee sencemeen 











870 THE ELECTRICAL REVIEW. [Vol. 50. No. 1,278, May 23, 1902. 


SHARE LIST OF ELECTRICAL COMPANIES. — Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 



























































Stock * Closing Closing Business done 
Present Dividends for = = 
Issue. = Share, the last three years. Sreviice Qiay diet, May ist os 
t 1899, | 1900, | 1901. Highest:| Lowest. 
20,000 | British Aluminium 7 % Cum. Pref. . Joe LORD see ace ees 44— 54 44— 54 be ag: 
800,0007 Do. do. 65% 1st Mort. Deb. Btock Red. ee. [Stock] ... es »» | 86 — 90 86 — 90 aay ae 
62,074 | British Electric Traction __... we wee | 10] 8% 9% oe | 18h— 144 | 184-144 | 14 | 138 
90,000 Do. do. 6%, Oum. Pref. woe | 20] 2. | cov | coe | 224— 198 | 193— 198 | 1938) 126 
600,0007 Do. do. 5 % Perpetual Debenture Stock ... |Stock| ... ees « {124 —127  |124 —127 126 | 125 | 
70,000 | British Insulated Wire Ord. see a age 5 | 20 %| 15 %| 10 %| 8 — 9 8— 9 Aes ae 
70,000 Do. do. 6 % Cum. Pref. os oe des ES Rp ae 54— 52 54- 52 5a] we 
50,000 |{/Browett, Lindley & Co. (1899), 4 ss ee ope | EL aes 8 %| .. | 1388. to 15s. | 18s. to 15s. | --... obs 
50,000 |{ 6% Cum. Pref... «| £1]... 6 %| .-- | 16/6 to 17/0 |16/6 to 17/0| ... i 
105,731 | Brush Hlecl. Enging., Ord.,1te105,731 ...  .. | 2| 54%! 5 %| Nil #— 14 i— 1 or... 
150,000 Do. do. Non-cum. 6 % Pret. . 5a abe 2/ 6% 6%|3 %-| W—- 2 14— 12 18 1k 
125,0607 Do. do. 44 % Perp. Deb. Btock ste wo. |[Stock) ... non «. |101 —104 |191 —104 ef nes 
125,0002 Do. do. 44% Perp. 2nd Deb. Stock ... [Stock] .., a .. | 95 —100 97 —100 ee aes 
80,000 | Callender’s Oable Construction shares, Nos. 1—30,000_... 5/15 %| 15 % ... | 17 — 18 17 — 18 ar. $e f 
40,000 Do. do. 5% Oum. Pref... cas 2 ee cee ss 54— 6 54— 6 ses ee . 
90,0002 Do. do. 44 % 1st Mort. Deb. Btock Red ... |Stock| |. ae ee ={111 —115 = |111 —115 oa ke 
1,969,800 | Central London Railway, Ord. Stock wee wee nwe [Stock]. | ww. | 4 %]103 —106 [103 —106 | 1054 | 1043 : 
440,100 Do. do. 4% Pref. Stock... .. (Stock) .. | .. | 4 %/103 —106 [103 —106 | 1053] ... * 
440,100 Do. do. _ Det. ea, .. | 4%|100 —103 [100 —103 é “A rt 
855,000 | City and Seuth London Railway ... suse tess wo. [Stock] 17%] 12%] 2 %| 72 — 74 73 — 75 75 724 : 
54,000 | Crompton & Oo., Nos. x1 te a - “fl ae - 3| 74%| 8% .. 3— 34 3— 34 Sys] oe i 
Do. 5 % 1st Mort. Reg. De' 1 to 0 0: eu 
10,0007 { 2100, and 901 £) 11,000 of £50 red f| “= | | cm | cx (208 208 %]103 —108 %| | wn 0 
99,261 | Edison & Swan Utd. El. Let., “ A” shares, £3 pd. 1 to 99,261 5; 6%) 24%] ... 4— # 4— 8 See sos a 
17,189 Do. do. do. “A” Shares, 01—017,139_... 5} 6%] 24%) ... 2— 8 2— 8 eas ee = 
844,0237 Do. do. do. 4% Deb. Stock Red eo nee .. | 75 — 80 75 — 80 ae fe . 
100,0002 Do. do. 5% 2nd Deb. Stock Prov. saan allpd. | 100] ... = w. | 82 — 87 82 — 87 ane ie 
112,100 | Electric Construction, 1 to 112,100 ... ese vos Cy Se be 4 ae 1i— 17 1z— 17 ae fe 
$1,390 Do. do. 7 Y, Cum. Pref., 1 to 31 1390... sos > ee asa ee 24— 3 24— 3 Raa wes 
182,50072| Do. do. 4% Perp. Ist Mort, Deb. Btock eee [Stock] ... sae .. | 97 —101 97 —101 ses eae 
18,000 General Elec. Co. (1900) 5 % Cum. Pref. ... sant ROUT bcos ae Ss 93— 10} 9#— 10} ae see 
150,000 Do. do. 4% Mort. Deb. ... eee eee [Stock] ... aes aes 98 — 101 98 —101 cea oes 
$5,000 | Henley’s (W. T.) Telegraph Works, Ord. ... soe ses 5 | 15 %| 20 % 20 %| 17 —18 17 — 18 17,4| 17 
85,000 a > do. 44 % Pre 5 | 44%) 44%] ... 54— 6 54— 6 13 eee 
50,0002 do. 44 Mort. Deb, ‘Btock... Stock] ... aes eee {111 —115 [111 —115 ee ae 
50,000 Indie Rabb, Gutta Perch and Telegraph Works eo. | 10; 10%) 10% ... | 21 — 22 21 — 22 ae a 
800,0007 Do. do. do. 4 % 1st Mort. Deb... aor, (GSO ses ae .. | 99 —102 99 —102 a mas 
87,500 |{Liverpool Overhead Railway, Ord. ... eet oe | 10) 38%) 84%] 14%] 48-— 5 418— 415] ,,, oes 
10,000 |f Do. do. Pref. £10 paid ... | 10| 5 toe ee ee ee ee 
7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 ... sen LOST Sees ve we | 154—164 154— 164 sa cee 
§Rosling, Appleby & Fynn 6 % Cum. Pref. ... oe Ae %| .. | 19/0 to 20/0]... — ... 5 i 
$7,850 | Telegraph Construction and Maintenance ... oe | 12] 15 G 174%} 20 %) 34 — 37 34 — 37 362 | 35} 
150,0002 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ses) [PROG | secede) sec »» {103 —106 |1C3 —106 ae aa 
25,000 | Telegraph Manufacturing, Ord. Nos. 1 to 25,000 ... 5 | 12%) 12 %| .. | 10 —1lxd| 10 — 11 xd) 102] ... 
20, 000 Do. do. 5 % Om. Prt. Nos. 1 to 20,000. Bil ac ie a 54— 6 5§— 6 
540, ani Waterloo and City Railway, Ord. Stock... ae = 100 | 3 | 3 %| 3 %| 91 — 94 91 — 94 94 
+ Quotations op Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. § From Bradford Share List. 





LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 





Consolidated Telephone Construction and Maintenance, 7,—;%. Oldham, Ashton, and Hyde Electric Boe +), Ord., ae 
Natioval Electric Free Wiring, —1. Do 0, do. £10 pd.), 1Ug—10E. 
* From: Bimirghem Sbare Liet « Frem Manchester Ehare Lit Bonk rate of dieceurt 3 per =) _Pebruary 6th, 1902). 











- MARKET QUOTATIONS, Wednesday, May 2lst. 









































 QOHEMICALS, ‘ee. This ‘week. Last week, |Ino. or Deo. METALS, &c, (eontinued,) | This week,| Last week.'Ino. or Dec, 
@ Acid, Hydrochloric .. e. per cwt. 6/- F}- eo g Copper ee ee es ee perton £69 £69 
@ » Nitric oo oo e- per cwt, 22). 22). ee oS (Of ee perton £69 £69 
GS « eelio cc = eo» per owt. 82/- 82/- ee ¢ on ‘Blectrolytic) Bars: e. perton £63 £63 
@ , Sulphuric... .. .«. percwt. 5/6 5/6 oe 6 on " Sheets .. per ton £75 £15 oe 
@ Ammoniac, Sal . per cwt, 42}. 42!- s6 eon 0 Rod e. perton £68 £68 eo 
4 Ammonia, Muariate (crystal) .. oor ton £88 10 £83 10 ee 6 " H.O. Wire per lb. 8d. 8d. ee 
e» per ton £80 £80 eo {EboniteRod.. .. « o- perlb B/- 8/- oe 
4 Bleachin powder ee = ew.:—s«s#EF ton £1 £1 ee fw» Sheet oe on. eee. 5/- 1 re 
a —— e of “a es ee perton £16 £15 oe n German Silver Wire ee ee per lb, 15 1/6 ee 
a Bora es ee perton £18 £18 “ h Gutta-percha fine . ee ee perlb. 8/- 8)- 
. Beneole (90 2) cc 6 ee Swe pO gall, 4. 4/- as h India-rubber, Para fine .. .. per lb.| 3/1 to 3/14 | 8/1 . Bild ae 
Joo co ce pergal, BR 6R oe «Iron, Charcoal Sheets .. per ton £18 os 
rd Copt er Sulphate es ee perton £19 £19 € ow ad (Cleveland warrants) . per ton 49/1 1/63 644d. inc. 
a Lead, Nitrate .. oe e. per ton £24 £24 € « Forgings, according to s ice per ton} From £11 | From £11 ée 
aw * White Sugar .. ee per ton £81 £81 ee & « Scrap, heavy. es per ton] 47/6 to 50/- | 47/6 to 60/- 
a ui . —- oe ee ee per _ =" = °° & w» Wire, galvanised No. 8 ee perton z= 7: to | iat ie El oe 
a Methylated Spirit per gal, 2/ / eo 0 
a Naphiha, Solvent (90% at160°G), per gal.| 5/6 5/6 ~ 9 Lead, English ingot =... perton {sir 176 | to £12 | | % 6d. dec. 
a Potash, Bichromate, incasks.. per lb, 8d, Bd. oo 9 ow ” Sheet oo ee per ton £138 £18 ee 
4 » Caustic (15/60%) es per ton £24 £24 e m —— Wire No.28 .. .. perlb. 8)- 8/- oe 
» Bisulphate e. per ton £35 #95 ee g Merc + perbot. £8 15 £8 15 oo 
. Bhellac e» per cw, 115)- 115/- ve ; Mica ‘in original oases) small . ee perib,| 8d.t0 9d. | 8d. to 9d. oe 
a Sulphate of Magnesia... .. per ton £410 £4 10 oe " ." medium perlb./ 1/9t0 2/9 | 1/9 to 2/9 ee 
a Sulphur, Sublimed Flowers e- perton £6 5 £6 5 os a large per lb,| 8/8t07/8 | 8/8 t0 7/8 ee 
2 ” — red .. ee perton £5 10 £5 10 ee Pp Phosphor Bronse plain castin: a per Ib, |114d. to 1/2 |114d.to 1/2 ee 
Lum e- per ton £6 £5 eo Pp " rolled bars & ro per lb.| 1/- t0 1/3 , ao 1/8 
: Boda, Causticy (white 10 %) es per ton £10 16 £10 16 ee Pp " u» strip&sheet per lb, ‘om 1/2 m 1/2 
@ w» Orystals ee per ton £8 £8 ae oPlatinum .. oe ee peros, £41 £41 : 
a Bichromater casks ee per lb, 24d, 23d, oe P Silicium Bronze Wire per lb.| 97.%0 1/- | 10d, to 1/- 1d. dec. 
Steel, Magnet, aco’d’ng to desc’p'n per ton} From £15 to £40 ee 
METALS, &e. on u inbars .. ee a. Pt oe 
» to te) A 
b Aluminium Ingots, in ton lots per ton £148 £148 oe 9 Tin, block § .. rad if ee per ton { £137 £136 £1 ine. 
b e Wire, in ton lots per ton £224 £224 ee g uw foil oo eo «60ce~— es sO I. 16 1/6 
b Bheet, in ton lots per on 6191 £191 aS * 1 Wire, Nos, 1 to 16 ee perlb. 19 1/9 ne 
Pp Babbitt’s metal ingots. per £40 to S1E0) £75 to £125 ae p White Anti- triotion Meials _ nena 
¢ Brass rolied meval #10 12") basis per ib 63d. 63d. se " White Ant” brand . per ton) £36 to £60} £35 to £65 ee : apa 
6 be (bras eo ee per lb, 8id. gid. we j Yarns, 2/10s Grey Cotton, on sp’ls per lb, qd. od. ée proper 
oon ' {solid drawn) .. per lb, id. Td. ss 3 oo flea, Max. ee per lb, bE. Sad. ee ditions 
‘ » basis oo = ee per lb, 7d. 7d. . fou 8 oly 10 ibs, Russian .. per Ib, sind 53d. ee obtain, 
: Covver Tubes (brased) per lb, 83d. 83d, se io " @ be. Russian, single .. per lb. 43d. 4id. ee alnec 
(solid drawn) .. per Ib. 9d. 9d. - H 80 ‘bs. Juve rove per ton| £10 2 6 £10 26 ee hot gals 
; Copper Bare (best selected) .. per ton £69 £69 we Zino, ann. \Vielle Monanene ond.) nerton| £22 10 £22 10 eo The A 
——— external 
a —— G. Boor & Co. Pegg = and Teleg. —— * Messrs. Morris Ashby, Lieitee that eco) 
he British Aluminium Co., Ltd. festrs. James & Shuakspeare. [Co., Ltd. : m Messrs. W. T. Glover & Co On 
prea c Messrs. Thos. Bolton & Sons, eens h Messrs. Edward Till & Co. eoestions ~ n Messrs. P. Ormiston & Sons. . ual th 
PP Y | d Messrs. F. Wiggins & Sons. supped bY | + Messrs. Bolling & Lowe. eEnen Ay is Messrs. Johnson, Matthey & Co.,,Lt The il. 
e Messrs, Frederick Smith & Co. j Messrs. Walter H, Hindley & Co, The Phosphor Bronze Company, 
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SOME NOTES ON ELECTRO-GALVANISING. 


By SHERARD COWPER-COLES. 


ELECTRO-ZINCING has been extensively used in shipbuilding yards 
for coating steel plates and boiler tubes for the last seven 
years, and the results obtained have been highly satisfactory 
when the work has been electro-zinced under proper supervision, in 
a plant capable of fulfilling the conditions necessary to obtain an 
adhesive coating of zinc free from perforations. Electro-galvanised 
steel that has been exposed to the weather in a manufacturing 
district for over five years, shows little or no sign of deteriora- 
tion; on the other hand, if the work had not been zinced in a proper 
manner, the coating obtained would have possessed no protective 
value, and signs of rust would have shown in a few months after 
exposure to the weather. Iron, when dipped in a bath of molten 
zinc, caunot have less than a given amount (about 1 oz. per square 
foot), the thickness of the coating depending upon the temperature 
of the zinc, and the rate at which the iron is withdrawn from the 
nolten zinc. Work to be cold galvanised may be placed in the 
bath for an hour or more, and be withdrawn with practically no 
zine on it, due toa bad electrical connection, or to the bath being 
too acid. 

On numerous occasions work has been shown to the writer which 
has had a good appearance, but which when tested was found to be 
only coloured or flashed with zinc, due to a bad connection, or the 
bath being too acid, or the dynamo of too small a capacity for the 
size of the work under treatment. Work of this class is bringing 
the process of electro-galvanising into disfavour with many engi- 


Regencwativro, 





















































SSK 
N 
N 






































Fig. 2. 


















































LLG) lu lo WY Y/Y CEE. WILLA. 





Fia. 1. 


heers; on the other hand, if the work is electro-galvanised under 
proper supervision, and in a plant which embodies all the con- 
ditions that have been found necessary to success, the results 
obtained are excellent, and for some classes of work are superior to 
hot galvanising. 

he Admiralty specifies that all boiler tubes should be coated 
externally with a coating of zinc equal to 1} 0z. per sq. ft, and 
that economiser tubes should be coated inside and outside with an 
equal thickness. 

The illustration, fig. 1, shows a plan and elevation of a Cowper- 


Coles regenerative electro-galvanising plant which has recently 
been erected for the Vulcan Shipbuilding and Engineering Com- 
pany at Stettin, for the coating of boiler tubes for water-tube 
boilers, and general shipyard work. 

The galvanising, pickling, and washing tanks are each 22 ft. long. 
The galvanising tank is provided with four sets of compound anode 
and cathode bars, as shown in fig. 2. 

The dynamo, which is an eight-pole two-commutator machine 
is designed to give 3,000 amperes at 6 volts. The electric current 
is conveyed to the depositing tank by means of bare copper strips. 
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The switchboard is fitted with ammeter, voltmeter, and main 
switch; a shunt regulating resistance is also provided. An air- 
compressor is used for the circulation of the electrolyte, which is 
effected in the following manner:—The acid solution falls over a 
wooden sill placed in one corner of the zincing tank into an over- 
flow tank, and then flows into the compressed-air tank; air is then 
blown into the compressed-air tank, and the solution forced up into 
the regenerating tanks. A non-return valve is placed in the pipe 
connecting the overflow tank with the compressed-air tank. The 
supply of air to the compressed-air tank is regulated by means of a 
three-way cock actuated by a float placed in the regenerating tank, in 
such a manner that when the air is cut off from the compressed-air 
tank it is blown through the solution in the zincing tank, thus keeping 






tracts, notwithstanding that their foreign branches, agencies or 
connections render them or should cause them to be largely 
independent of the variation in the volume of trade in general, 
although not in the matter of prices. Among the contracts in 
question may be mentioned the equipment of a generating station 
at. Lodz, and the construction of electric tramways at Warsaw 
and Lublin, all three of which have been declined by two 
Teutonic companies in Berlin and Frankfort respectively. As to 
the question of prices, these are still unsatisfactory, and it is feared 
that they will also prejudicially affect the companies in the current 
financial year. 

The position of the Nernst lamp and the Osmium lamp is 
attracting a considerable amount of attention. With regard to the 
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it agitated. Zinc dust mixed with small lumps of coke is placed 
in the regenerating tanks, on wooden grids covered with cocoanut 
matting, so as to form a filter-bed, and at the same time regenerate 
the electrolyte. The regenerated electrolyte returns to the zincing 
tank at the bottom at the corner opposite to that at which it 
leaves. 

Fig. 3 shows a plant erected a few months ago for Messrs. 
John Cockerill & Co.’s shipbuilding yard at Hoboken, Antwerp. 
The electrolyte in this plant is circulated with a centrifugal pump 
instead of compressed air. The dynamo isa four-pole machine with 
two commutators, and the zincing tank is 19 ft. long, 6 ft. broad, 
and 4 ft. 6 in. deep. 

The electrolyte contains 35 oz. of crystallised zinc sulphate to 
the gallon of water. In practice it is found very important to 
keep the zincing solution slightly acid, otherwise the zinc coating 
will not be adhesive, and will have a tendency to blister. The 
best proportion of free sulphuric acid is about ,'; oz. to every 
gallon of water. The amount of free acid in solution is quickly 
determined by using capsules of gelatine containing known 
quantities of alkali. A small portion of lacmoid solution is then 
added, and if a pink colour is obtained it indicates the presence of 
more than ;}, oz. per gallon of free acid. Ifa violet colour is obtained, 
the solution contains less than ,'5 oz. of free acid per gallon. 








THE CONTINENTAL ELECTRICAL 
ENGINEERING INDUSTRY. 


THE Nernst AND Osmium Lamps.—A TruTONIC SYNDICATE OF 
CaBLE Makers. 
Ir is not at all surprising, in view of the depression in the German 
electrical engineering industry, to find even companies of the first 
rank refraining from entering into certain classes of external con- 


former, the German Patent Office a short time ago decided, in a 
claim brought by a Berlin chemist, that the Nernst patent No. 
104,872 was invalid, but the owner of the patent—the Allgemeine 
Elektricitiits Gesellschaft—has declared that the decision is not of 
particular importance, seeing that it refers only to one of the 14 
patents covering the construction of the lamp. Since then further 
complaints have been lodged against Prof. Nernst and the A.E.G. 
The patent attacked in the case of the professor related to the 
material used for the illuminating rod, but the Nullity Section of 
the Patent Office sustained the patent. In the case of the company, 
the complainant disputed the possibility of carrying out the electric 
heating apparatus, and the Patent Office has ordered a demonstra- 
tion of the process, the result of which does not appear to have been 
announced as yet. 

The Osmium electric lamp—the patent rights for which are held 
in the Fatherland by the German Incandescent Gas Light Com- 
pany—is a considerable time in making its appearance on the 
market. In explanation of the delay the company recently 
stated that it was originally proposed to construct lamps for 
a pressure of 25 volts, because it is easier, for technical 
reasons, to manufacture such lamps than those of higher 
voltage. In the meantime the electric supply stations in 
Berlin, Hamburg and other large towns have proceeded to 
convert their distributing systems from 110 volts to 220 volts. It 
has therefore been in the interests of the company to construct 
lamps for higher pressures, and several months have already been 
devoted to the purpose of overcoming the difficulties in this direc- 
tion. The company further remarked that the lamps would not be 
placed on the market until sufficient stock had been produced. 
This explanation in no way fulfils the anticipations set forth in the 
company’s last report, wherein the hope was expressed that the 
manufacture of the lamp would be so far increased in the winter 
season that the current year’s trading would show a profit from the 
sale of the lamps. At the beginning of April an Austrian paper 
made some uncomplimentary observations in regard to the lamp, 
which have produced another official statement. The company 
admits that the metal osmium is rare and dear, but the lamp 
requires little of it, and the filament after being in use for over 
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1,000 hours, can still serve as the raw material for new lamps. The 
osmium filament is superior to the carbon filament in regard to the 
duration of the illuminating power, although premature burning 
through also takes place in the case of the former. The company 
proceeds to state, apparently in contradiction to its earlier ex- 
planation, that the reason the lamp is not on sale lies solely in the 
fact that the lamps hitherto made are not equalin the matter of 
the durability of the filaments, but that some of them remained 
intact after being in use over 1,000 hours or 1,400 hours, whilst 
others were burned through in 500 hours or less. In these circum- 
stances the company states that it is busily employed in testing 
methods for the production of lamps having uniform fila- 
ments. The outlook for the lamps, the patents for which were 
acquired from the Austrian Incandescent Gas Company by increas- 
ing the share capital of the German company to the extent of 
£33,350, does not appear to be very promising. The Austrian com- 
pary, too, is entitled by the terms of the agreement to one-half of 
the future proceeds after it has received £25,000 out of the initial 
profits—certainly not an unsatisfactory bargain for that company. 
But the German company is now threatened with a competitor, 
seeing that a foreigner has made application to the Patent Office for 
protection for a new process of manufacturing an osmium lamp. 
The Incandescent. Gas Light Company immediately submitted 
objections on the ground that the system proposed by the inventor 
was impracticable, but the Patent Office bas overruled the objec- 
tions, it being held that it is not impossible that something useful 
way result from the process. 

An important announcement is contained in the report that a 
:yndicate of cable makers has been formed, to which belong all the 
makers throughout Germany. The object of the organisation is to 

uarantee the individual members of the syndicate a definite annual 
turnover, but if it follows out the practice of other syndicates in 
{he Fatherland—which seems highly probable in view of the unsatis- 
factory position of some of the works—it will have a more compre- 
hensive scope. The policy of the syndicates in general is to com- 
bine for the purpose of forcing up prices at home in order to sell 
the surplus production in other countries at any price obtainable, 
even if the latter sales are effected at or below cost price. 
It is not very material to the syndicated firms whether their foreign 
transactions are conducted at a profit or at a loss, because if they 
are able to keep their works in constant operation they are able to 
produce more economically, and as any losses on export business 
ave more than counterbalanced by the inflated inland prices—which 
are only possible by reason of the high protective tariffs in force— 
the final result is an average profit on the total output of a satisfac- 
tory character. On the other hand, the absence of syndicates keeps 
prices down, owing to competition among the home firms, and the 
ceneral results are on the whole less favourable to the firms 
individually. If the new cable syndicate emulates its predecessors 
in other trades, we may expect further competition in England in 
the matter of cables. At the same time, it seems son ewhat 
incredible that well-known and well-established cable makers in 
Germany should have become associated with some of the 
impoverished undertakings which have been founded during the 
past few years. It is doubtful whether they have; but the events 
of the next few months should throw some light on the question. 


GERMAN COMPANIES—RESULTS. 


The directors of the Company for Electrical Investments, of 
Cologne, which closed its financial year last June with a deticit 
exceeding £250,000 on a capital of £750,000, have been engaged 
for several months past in the elaboration of a scheme of reorgani- 
sation, in order to place the undertaking on a sound basis. Inti- 
mately associated with the Helios Company, for which it has acted 
as a trust, the company has now approved a scheme for reducing the 
share capital by one-half, namely, to £375,000, and for the issue of 
6 per cent. preference shares to the extent of £250,000. The share- 
holders, by a large majority, adopted resolutions to this effect at an 
extraordinary meeting held recently, after amerdments had 
been disposed of, which proposed the appointment of a committee 
of five members to ascertain the actual monetary requirements to 
reorgabise the company, the actual amount of the deficit, and the 
extent to which a reduction in the share capital was necessary. 

The Company for Electrical Enterprises, of Berlin, has experi- 
enced a severe set-back during the past year. It has a share capital 
which has remained stationary at £1,500,000 for several years past, 
and a bond issue which was increased from £1,500,000 in 19L0 to 
£1,750,000 last year. The company, which acts as the trust of the 
Union Electricity Company, and the Loewe group, is interested in 
a considezable number of lighting, tramway, and other undertakings 
in Germany and other countries. The net profits realised in 1901 
amount to £64,293, as compared with £143,743 in the preceding 
year, the former sum being less than in any period since 1896. As 
a consequence, a reduction in the dividend becomes necessary, the 
dittribution proposed being at the rate of 4 per cent., as against 
8 per cent. in 1900, 10 per cent. in 1899 and 1¢98, aud 84 per cent. 
in 1897 on the same amount of ordinary capital. In explavation of 
this retrogression, the report remarks that the economic depression 
has unfavourably affected a large number of the undertakings in 
which the company is interested. The receipts per car-mile from 
the numerous tramways remained practically stationary, and 
although the consumers of the electric lighting undertakings further 
increased, the expenses, especially wages, and the prices of coal, 
continued at their highest level. The condition of the Stock 
i\xchange rendered it difficult to effect sales of securities, and com- 
pelled the company to write down investments, on account of depre- 
ciation, to the extent of £54,900. Among the securities disposed 
of at a profit during the year, the report refers to the sale of more 
than one-half of the number of shaies held by the company in the 
British Thomson-Houston Company. The investments of the com- 


\ 


pany are now booked at £2,867,500, as compared with £3,000,000 a 
year ago; but in view of the generally unfavourable position of 
affairs, new business is not being entertained. 

The high stage of prosperity enjoyed for several years by Ludwig 
Loewe & Co., of Berlin, has been considerably checked by the 
results of the past year’s trading, although the shareholders will 
still receive a handsome dividend for that period. It is pointed out 
in the company’s report that special endeavours were rendered 
necessary in order to provide the factory with work, and that even 
where machine tools were actually required-ty customers, the latter 
postponed the placing of orders to a future occasion. Notwith- 
standing the inactivity in trade, the technical equipment of the 
works has been further improved. The company has disposed « f 
its shares in the British Thomson-Houston Company at a profit, but 
the Aschers!eben Engineering Works, aud the German Niles Tool 
Works, in which the company is ifterested, suffered from a lack of 
orders. The gross profits for 1901 amount to £125,680 as compared 
with £171,733 in the previous year, and the net profits to £51,114 
as against £99,033. It is intended to pay a dividend at the rate of 
12 per cent. on the share capital, which amounts to £375,000, whilst 
the company has a bond issue of £450,000. The present distribu- 
tion compares with a dividend of 24 per cent. paid last year, and 
in each of the fimancial periods since 1895. 

The Heddernheim Copper Works Company has now carried 
through the scheme of reorganisation which was approved a year 
ago, and under which the share capital of £300,000 was reduced to 
£200,000, and an issue made of 6 per cent. preference shares 
amounting to £50,000. The income from manufacturing opera- 
tions and investments was £25,323 less than in 1900, but, on the 
other hand, the general and working expenses, especially on account 
of the abandonment of the unremunerative St. Petersburg works in 
the previous year, were £69,678 less. It is proposed to pay out of 
the net profit of £1,826 the dividend on the preference shares for 
six months, There was no distribution made on the ordinary shares 
for 1900, but in 1899 a dividend of 5 per cent. was paid, in 1898 8 
per cent., in 1897 9 per cent., and in 1896 84 per cent. The com- 
pany’s report refers to the gradual transference of the departments 
from Heddernheim to Gustavsburg, and to the new installations at 
the latter place, and states that on their completion in July, the 
company will be able to manufacture advantageously. It appears 
tbat the heavy decline in the price of copper has not had any note- 
worthy influence on the undertaking, wnich has a sufficiency of 
orders for the present time. 

The German Babcock and Wilcox Boiler Company, of Ober- 
hausen, appears to make little progress. A loss of slightly 
over £100 was incurred in the year 1899—1900, and a net profit of 
less than that sum was earned in 1900—1901. The company has 
experienced the effects of the general depression, and notwith- 
standing an increase in the value of the orders from £12,500 to 
£64 000, the general results do not show any noteworthy improve- 
ment. The gross profits amounted to £15,479, and the net profit to 
£65. 


OrHEeR COUNTRIES. 


The Paris Compressed Air Company, which several years ago 
subordinated its compressed air branch to that of the supply of 
electric light, continues in an unsatisfactory condition. During the 
past financial year the gross profits amounted to £146,185, of which 
£5,267 was derived from the compressed air department, and the 
net profits reached £99,066, as against £81,200 in the preceding 
year. The net profits have as hitherto been transferred to the 
special account for the redemption of the capital expenditure, thus 
increasing this item to £235,334. 

The Compagnie Générale de Traction, of Paris, which had a 
credit balance of nearly £48,000 at the close of 1900, bas completeu 
the past financial year with the enormous deficit of £800,000. 
After dealing with the unfortunate history of electric tramways in 
general, and the mistakes made by the company, the report states 
tbat a new combination has been formed whereby the necessary 
financial assistance has been assured, and the obligutions of the 
subsidiary companies facilitated. The tramways in Paris and 
environs have been completed, and the works are in operation, to 
that the company will be able to devote itself entirely to the pr: - 
vincial undertakings. It isexpected that satisfactory results will 
be obtained from these lives, although three years are necessary tu 
obtain a normal working vondition. 

The condition of the Alioth Electricity Co., of Arlesheim, near Basle, 
regarded from the standpoint of the assurances given in previous 
reports, has created surprise among the shareholders of this Swiss 
undertaking. With a capital of £240,000, the year 1901 has termi- 
nated with a debit balance of £138,000, so that over one-half of the 
ordinary capital bas been lost. The company’s report attributes 
the considerable deficit mainly to the compensation paid for de lays 
in delivery, the depreciation of raw materials and manufactures, 
and the abnormal height of the working expenses; in fact, the 
manufacturing and working expenses alone exceeded the income 
from the sale of manufactured goods. In the circumstances, the 
directors have proposed a scheme for reducing the sbare capital to 
£120,000 and issuing 6 per cent. preference shares to the amount of 
£120,000. When the scheme of reorganisation was submitted at the 
recent meeting an attempt was made to postpone the consideration 
of the report, in order thata committee might be appointed to con- 
sider the position of affairs. But on the chairman pointing out that 
unless the reorganisation was immediately taken in hand, it was 
possible the company would go into liquidation in the course of a 
few days, the amendment was rejected and the scheme was 
approved. 

Among other Swiss enterprises may be mentioned the Neuhausen 
Aluminium Company, which proposes to pay a dividend for 1901 at 
the rate of 13 per cent., as compared with 124 per cent. in 1900; 
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the Oerlikon Accumulator Works 15 per cent.; the Zurich Tele- 
phone Company 4. per cent., as in 1900; and the Société 
d’Enterprises Electriques, of Geneva, no dividend, as in the previous 
year. 

The Hungarian Schuckert Company, of Buda-Pesth, is a new 
formation constituted by the Nuremberg Schuckert Company, the 
Austrian Lander Bank, Schoeller & Co., and the Bohemian Union 
Bank. It has a nominal capital of 2,000,000 kronen, and the basis 
of the company is the Pressburg works. The Austrian Schuckert 
Company—also a branch of the Nuremberg parent—has just decided 
to increase its share capital from 8,000,000 kronen to 9,000,000 
kronen, in order to acquire shares in the Hungarian allied concern. 

The Russian Siemens & Halske Company, of St. Petersburg, 
realised in the financial year 1900—1901 a net profit of 259,581 
roubles as compared with 419,694 roubles in the previous year. 
This allows of the payment of a dividend at the rate of 2} per 
cent. as against 5 per cent. in the corresponding period. The cause 
of the diminished profits is attributed by the company to the 
unfavourable Customs tariff for electrical manufactures and the 
unsatisfactory condition of business in general. 








ELECTRIC TRACTION. 


[Paper read at the Town Hall, Northampton, before the Tramways 
Committee and others. | 


By PHILIP DAWSON. 


(Concluded from page 834.) 








TRACTION SYSTEMS. 


If we neglect the method of working tramcars by means of 
accumulators carried on the car itself, which has been abandoned, 
there are three methods of cperating an electric tramway, all 
similar in that current is generated at a central station and picked 
up by cars from a charged conductor. These systems of traction 
are known as :— 

(a) The surface contact system. 

(b) The underground conduit system. 

(c) The overhead trolley system. 

Of the above, the last two are really the only practical methods in 
existence. 

(a) In the surface contact system, a number of contact studs are 
laid in the track, each stud containing a switch by means of which 
it can be connected to the feeders leading from the generating 
station. The switches are designed to be only operated when the 
car is over \nem, this being done by an automatic device of which 
there are several varieties—most of them are based upon the action 
of an electro-magnet. When the stud is not covered by the car, the 
connection between the stud and the feeder is broken, and the stud 
is dead and harmless. The car picks up the current from the stud 
by means of a slipper, which is made rather longer than the distance 
between the studs, so as to always make coutact with one of them. 

This system while perfectly correct theoretically cannot be said to 
have been a success commercially. In Paris a number of miles of 
track were equipped on this principle, but the system was found to 
he a complete failure ; at present most of the lines in question are 
being converted to the overhead trolley system. There is only one 
example of the surface contact system in England, and that is the 
experimental line which has just been put in by the Lorain Steel 
Company at Wolverhampton. 

The chief objections to the system are :— 

1. There is always a possibility that one of the automatic switches 
may fail to act, with the result that a stud will be left energised 
after the car has passed. ; 

2. The studs must project to a certain distance above the level of 
the road, or else the collector on the car will not make contact with- 
out rubbing on the road—hence the studs must always offer some 
obstruction to ordinary traffic. 

3. There is considerable luss through leakage from thé studs. 

Practically the only thing that can be said in its favour is that it 
obviates the necessity of overhead wires, with their possible dangers, 
without the terrible expense which is entailed by the construction 
of an underground conduit. 

(6) In the underground conduit or slot system aconduit is con- 
structed under the whole Jength of track, which conduit contains 
the charged conductors from which the car collects current. Com- 
munication between the car aud the interior of the conduit is 
established through a narrow slut in the roof of the latter, which 
permits the collector carried by the car to move along the conduit, 
and thereby make rubbing coutact with the conauctors. The 
conduit can be constructed with a separate slot rail in the ceutre of 
the track, or under one of the track rails, which combines the offices 
of slot rails and track rail. The objection to this latter method is 
the difficulty experienced at points and crossings. This difficulty 
can, however, be overcome by deflecting the conduit to the centre 
of the track when points or crossings are encountered. 

The chief qualities required of a conduit are that it should have 
ample strength to resist any tendency of the slot to close, and that 
it should be easily cleaned out. 

The chief objection to the conduit system is its very heavy first 
cost, and the amount of disturbance caused to ordinary traffic by 





excavations which are necessary when building it. In the case of 
the conduit of the Metropolitan Street Railway of New York, the 
cost of construction came out at about £30,000 per mile of track. 
With conduits special work is very expensive, not only in first cost 
but in repairs and maintenance, owing to the additional number of 
slot points and crossings. 

The principal advantages of the system are :— 

1. An insulated return can be used and the use of the trackirails 
for this purpose dispensed with, thus avoiding bonding and any 
possibility of electrolysis. 

2. It is not necessary to have overhead trolley wires, and thus 
anv danger from their presence is done away with. 

The system is a thoroughly sound one, and has operated with 
perfect success commercially in several cities in the United States 
and on the Continent. 

(c) The overhead trolley system is the one which is almost 
universally used for tramways and light railways, and it is very 
doubtful if engineers would ever instal any other system, except 
under special circumstances. Where such has been the case, how- 
ever, it will usually be found that the reason why the overhead 
system was not employed, was because the city authorities would 
not grant permission to erect overhead wires. 

There are very few real objections which can be urged against 
this system. Many people object to the trolley wire on the 
ground of its appearance, but this is a matter which is generally 
remedied by use and familiarity; after a short time it is scarcely 
noticed. 

Tt lacks one advantage of the conduit system, viz, the insu- 
lated return circuit, and special care in the bonding of the track is 
consequently necessary. Of course, it would be quite possible to 
have an insulated return circuit overhead, but the additional 
trouble and expense of stringing double trolley wires would 
completely swamp any slight advantage which might be gained 
therefrom. 

The real objection to the overhead wire is that there is always 
a possibility, however slight, of its breakage and fall. This, how- 
ever, is a most infrequent event, and there are numerous safety 
devices to prevent the possibility of any serious accident should such 
a thing happen. 

On the other hand, the system has considerable advantages. It is 
much cheaper than conduit construction, and putting down the line 
does not cause nearly such disturbance in the streets. All the insu- 
lators, &c., are visible and accessible, thus facilitating and cheapening 
repairs and maintenance. 

Electric traction is having a very great influence on the value 
of land, and considerable areas which before the advent of electric 
traction were a drug in the market are now being covered with 
houses. The reason of this is that the rapid transit facilities 
afforded by the use of electricity enable people to live at con- 
siderably greater distances from their work than formerly, and 
bring the outlying suburbs intu much closer touch with the centre 
of business. It is in the expansion which is thus rendered possible 
that we may look for a solution to the ever-present ‘ housing” 
problem. 

Advantages of Electric Traction.—In the present state of affairs 
horse traction is quite inadequate to satisfactorily cope with the 
demands of apublic who require to be carried quickly and cheaply 
from one place to another. Horses are slow and expensive and un- 
sanitary, besides occupying a considerable amount of space, of which 
there is generally none too much. They can neither start nor stop 
quickly, but waste a considerable amount of time in doing either, 
especially the former. Thus, some form of mechanical traction is 
absolutely imperative, and of all forms of mechanical traction, elec- 
tricity possesses the most advantages and desirable qualities. It is 
silent, clean, rapid and economical, and when starting from a 
standstill, full speed can be reached in a very short time. It is this 
quality of rapid acceleration which renders electric traction so 
specially suited for its work. It is only on comparatively rare 
occasions that a tramcar has a straight unimpeded run on which it 
can go at the maximum speed allowable—generally it is constantly 
being slowed up by the rest of the traffic. Thus ona crowded road 
a horse tramcar very rarely, if ever, ruus at anywhere near its maxi- 
mum speed, for by reason of the constant stops it never has time 
to get up speed before it has to slow down again. On the other 
hand, an eleetric tramcar being able to get up speed with extreme 
rapidity, can take advantage of every opening which presents 
itself, and maintain a very fair average speed under extremely 
difficult conditions. 

At one time cable traction was considered a serious rival to elec- 
tricity, but practical experience has proved the superiority of the 
latter system, except under most exceptional circumstances. 

Where cable traction fails is in its rigidity —if by any cause traffic 
is stopped and the cars get “bunched” together, it is practically im- 
possible to separate them again, as a cable car cannot make up time 
like an electric car. Another disadvantage is that it is quite 
posssble for any gripman by making a mistake at points or crossings 
to practically wreck the whole system or anyhow throw it into con- 
fusion for some considerable period. 

Every part of an electric tramway has received the most careful 
study by those who are interested in the subject, and at the present 
day there is absolutely nothing experimental about the whole 
subject. A very large amount of experience has been gained, and 
everything has been standardised, so that there need be no hesita- 
tion as to the results which will be obtained through the installation 
of the ordinary direct current system. One cannot urge too 
strongly the importance of using the best material in every branch 
of the system, and equipping the line in a thoroughly sound and 
solid manner, 

The increased capital expenditure is more than counter-balanced 
by the smoothness of working of the whole system and the freedom 
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from accidents, breakdowns, and such like. The power plant 
especially should be most carefully designed, so that, in the event 
of extensions being required in the future, these can be made in a 
proper manner, so that the enlarged station will work economically 
and conveniently as a whole and not, as is sometimes the case, as 
two separate stations side by side. 

In conclusion, a word as regards traction on main line railways 
may not be out of place. Until it may be satisfactorily proved 
tbat electric traction will reduce the working expenses, it is certain 
that no railway company will adopt it unless it ic forced to. It is 
very doubtful if any of the high speed railways which are proposed 
to-day can be financially successful for long-distance travelling—it 
is expense rather than time which will be the determining factor. 
If railway companies can greatly increase their traffic by increased 
speed they can do so at once without adopting electric traction. 
Thus at the present moment the Pennsylvania Railway Company 
are running trains at a schedule speed of from 70—80 miles an hour 
for long distances with heavy trains. We are by no means near the 
limit of speed of locomotives in this country—thus at the present 
moment in France, the Northern Railway runs a distance of 184 
miles in 3 hours and 10 minutes as compared to a distance of 1834 
miles between London and Manchester run in 4 hours 10 minutes— 
capital is easily obtained when a profit is assured. Long-distance 
electric traction is no doubt a fascinating subject, but should not be 
at the present moment considered practical. We are unprepared 
at the present moment to undertake the electrification of main 
lines, and it has not been shown that it would pay if it were done. 

Given all the schemes which have been so far suggested, there 
are such serious objections that it is not probable that anyone will 
be found hardy enough to carry them out. On urban and suburban 
lines the case is entirely different. There the traffic is ready-made, 
awaiting greater facilities which electricity alone can furnish. 
Here there is knowledge and experience to point the way in 
which the work should be carried out. 








INSTITUTION OF ELECTRICAL ENGINEERS. 


SOME NOTES ON POLYPHASE MACHINERY. 
By A. C. EBoRALzt. 
(Paper read at Manchéster, March 25th, 1962.) 





(Continued from page 832.) 


CONSTRUCTION OF THE ARMATURE. 


The mechanical const:uction of the armatures of large polyphase 
generators of the fly-wheel type turns very largely upon the question 
of rigidity, and the attainment of this at a minimum cost is by no 
means such a simple matter as appears at first sight. 

Even with slow speed direct current generators of large size, 
considerable attention has to be paid to the stiffness of the 
stationary part, and it is for this reason that most direct current 
generators of 2,000 to 3,000 Kw. are built with cast-iron field 
yokes; otherwise this material would certainly not be employed, 
on account of magnetic reasons, and reasons connected with the 
cost of manufacturing, transport, erection, &c. Naturally, the 
case of the statiouary armatures of large slow-speed polyphase 
generators is much more difficult; as already pointed out, the fly- 
wheel type of generator must of necessity be of large diameter in 
order that the necessary fly-wheel effect may be attained with 
minimum weight—it is essentially a machine of small width and 
large diameter. The armature, consisting of a cast-iron casing in 
which is assembled a large weight of laminated iron, is not in the 
most favourable condition for withstanding change of shape. For 
considering the complete armature, it is a built-up structure sub- 
jected to stresses, due to its own very cousiderable weight, to the 
magnetic pull, to the expansion and contraction caused by the 
changes of temperature of the core, and to the changing magnetic 
tiux in the core. And yet perfect rigidity is a necessity in order to 
ensure security of working and freedom from vibration and noise. 
Clearly, in order that the air gap length may be limited to an 
amount which will not interfere with the efficiency of the generator 
(on account of the excitation losses) the most careful design and 
workmanship are required. An air gap of 2 in. in a diameter of 
25 ft. (4,000-kw. 50-cycle generator), worked at a flux-density of 
58,000 lines per square inch, does not leave much margin for 
inditfereat design or execution. As a matter of fact, the air-gap 
length (distance from iron to iron) in such generators is evaluated 
priucipally from this point of view, that is to say, from mechanical 
considerations. 

The mere addition of weight to the armature casing does not 
necessarily mean rigidity, on account o1 the increase in the stresses 
on the structure due to such additional weight ; the necessary stiff- 
ness must rather be attained by careful design, aided by special 
arrangements. Remembering also how greatly the magnetic pull 
on the armature increases with a decrease of distance, it is clear 
that it is of great importance to keep the air-gap of uniform length 
all round the armature ; this means tbat the air-gap must be capable 
of being adjusted in all directions, when the generator is first erected, 
and preferably afterwards as well, so that the diminution in the air- 
gap length at the lower part of the armature, due to the wear of the 
bearings, may be compensated for, if desired. So that the special 


arrangements above mentioned for stiffening the armature must also 
include provision for adjusting it in every direction, in order to 
attain this object. 

There are two principal methods used in the best practice of 
to-day, which may now be briefly described. The first method is 
well illustrated n fig. 3, and needs but little comment. The lower 
half of the casing is supported by adjustable screws all round it, 
so that the sagging of the lower half of the armature can be 
entirely prevented on account of most of the weight being taken 
op these screws. If the weight was not taken up in this way, the 
entire weight of the lower half of the armature falling upon the 
feet standing on the sole plates, it would be impossible, in a large 
machine, to prevent such sagging; the lower casing would be 
for the most part under tension under these circumstances, while, 
on the other hand, with the weight falling upon the foundation, 
the material is not subjected to appreciable stress. 

With this method, the adjustment of the air-gap is readily made 
at any time ; the magnet wheel being in position, the lower half of 
the casing is first erected on the sole-plates and then the air-gaps at 
the sides are made equal to one another with the aid of the hori- 
zontal sole-plate screws seen on each side of the generator. The 
upper part of the armature is now put on and bolted up, and then 
the whole armature is adjusted for equality of the air-gaps at the 
top and bottom by means of the vertical sole-plate screws. The 
three sets of supporting screws in the pit are next screwed out 
until the weight of the lower part of the armature is taken by them, 
after which the air-gap 1s once more checked all round, and a final 
fine adjustment of the screws is made if required. 


Fia. 10a. 











Fia. 10R, 


In both portions of such an armature, the maximum stress on the 
casiug occurs at an angle of about 45° to the horizontal; on account 
of this the upper part must have its greatest rigidity at these posi- 
tions, but for the lower part this is uanecessary, on account of the 
casing being relieved of its stress by the screws. 

The above method of arranging the armature makes a sound 
engineering job, leaving nothing to be desired; it has been used 
with the best results on a great number of machines of all sizes. 
The second method of armature construction referred to above 
is indicated in skeleton in fig. 10a; it originated with Messrs, 
Brown, Boveri & Co., and has been used by them since 1893 
with great success. In recent years several other firms have 
adopted it or its modifications, one of which will be mentioned 
hereafter. 

The method consists in carrying the armature ring on cast-iron 
spider frames, which are supported by trunnion rings cast on the 
main bearings ; this special construction not only allows a very 
light armature casing to be used, as it is stiffened by the arms in 
a most ample manner equally all round, but it possesses other 
advantages. By removing a few bolts, the whole armature can be 
barred round on its centre, thus bringing the lower half out of the 
pit for inspection or repairs, and again, a bed-plate or sole-plate 
for carrying the armature is unnecessary ; further, the armature bore, 
when the plant is first installed (new bearings), is absolutely 
concentric with the magnet wheel, and of course quite independent 
of the experience of the erector, as he cannot go wrong. The same 
excellent principle somewhat modified is employed in the arma- 
ture construction of the external revolving field type of generator 
built by the same firm, which has already been described and 
illustrated in fig. 1. 

The disadvantages of the arrangement are trifling—should an 
armature coil situated immediately behind an arm of the spider 
frame burn out, it is somewhat difficult to get at it in order to re- 
wind it, and also the machine is difficult to take down should this 
ever be necessary. To there two small disadvantages might be 
added a third, namely, that it is not possible to adjust the air gap 
to allow for wear on the bearings, but seeing that this wear is so 
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small in such plants, and as the armature is amply rigid enough to 
stand any extra strain that might arise owing to the gap at the 
bottom being a trifle smaller than that at the top, the point is of 
small importance. 

An indifferent copy of the Brown construction is shown in 
skeleton in fig. 108; it consists in substituting radial tie rods for 
the cast-iron spider frames. It is a poor design, on account of the 
unmechanical nature and unpleasing appearance of the whole con- 
struction, and also because the tie rods are subjected to vibrations 
communicated from the armature proper. It is, moreover, very 
doubtful whether the air gaps could be got properly right in gene- 
rators constructed in this manner. 

Another method of armature construction, which, however, is more 
or less in an experimental stage, is sketched in fig. 11, a and B; in 
this design the armature core is braced by means of adjustable tie 
rods arranged round the armature in either of the two ways shown. 
As can be seen, the core has no casing; it is built up in the shops 


Fia. 11a. 
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Fig. 118. 


between stout steel end plates and bored out; after erection the tie 
1odsare adjusted until the bore is concentric with the magnet wheel. 
The construction represents an attempt to reduce the weight of 
idle material in the armature to zero, and also to standardise large 
machines, because as the armature casing does not exist, machines 
of varying output can be made by altering the width of the core; 
a generator constructed on these lines becomes exceedingly light 
and also cheap, and (because of the absence of the heavy armature 
castings) can be quickly manufactured. But in-the author’s opinion 
machines constructed on such lines afford an instance of theory 
pushed too far, for the construction, looked at from the standpoint 
of good mechanical engineering, is by no means above criticism. 
As the theory underlying the construction of such braced armatures 
is, however, of considerable interest, and apparently sound, it is 
perhaps worth while to point out very briefly the most important 
disadvantages of the arrangement. 

The principal objection to be made, which is based upon the 
experience gained during recent years by the leading constructors 
of large polyphase generators, is that such a machine is bound 
to suffer from vibration. On account of the (already enumerated) 
stresses to which large polyphase generators of the fly-wheel type 
are subjected, a machine which has a definite inherent rigidity is 
certainly to be preferred to one made of a light bridge-work struc- 
ture, such as a braced armature generator. The latter has no 
stiffness laterally, and is sure to vibrate sooner or later, especially 
when a really large machine isin question. If, for instance, owing 
to a slight inaccuracy in the adjustment of the tie rods, or to any 
other cause, such as temperature changes, the air-gap is a little 
smaller on one side than the other, a very large one-sided stress is 
produced, which on account of the elastic nature of the whole con- 
struction means vibration and noise. It is evident, therefore, that 
such braced armatures necessitate exceedingly accurate adjustment 
of parts, which must, moreover, be done when the machine is in 
position, the result being that the skill and reliability of the erector 
have to be entirely relied on, which is always undesirable. On the 
other hand, even if the air-gap was practically right all round, such 
a construction is very liable to be disturbed by resonance effects 
due to the combined vibrations. 

The saving on the first cost of a generator having a braced arma- 
tures is not so much as would appear at first sight. In the first 
place, a well-constructed generator arranged on standard lines with 
a proper cast-iron casing for the armature core, has not a great 
deal of idle material about it, in proportion to the total weight of 
the machine. Thus, for instance, a three-phase generator of 
standard construction (compare fig. 2, and the data already given) 
rated at 4,000 kw., 75 revolutions, 6,500 volts, and 50 cycles, and 


having a fly-wheel effect G uv’) of 10,700 foot-tons (cyclic irre- 


gularity when driven by a well-designed three-crank com- 
pound engine about 1 in 300) weighs about 190 tons without shaft, 
bearings, or exciter. Of this weight, about 32 tons is required for 
the cast-iron armature casing; the remainder must be reckoned as 
useful weight, as it is required for electrical and magnetic purposes, 
and to produce the fly-wheel effect necessary for the engine builder. 
So that the weight of idle material is only about 17 per cent. of 
the total weight of the generator, which is quite a representative 
figure for large generators, where the value is generally between 
15—20 per cent. Bearing in mind that the armature casing con- 
sists simply of cast-iron, requiring less machining, and being 
cheaper to make than the tie rods and other appendages required 
for braced armature generators, it is clear that the total saving on 
the first cost of the latter (after allowing for carriage, &c.) is 
inconsiderable. 

It is a mistake to suppose that the cast-iron casing of standard 
generators impairs the ventilation of the armature core and wind- 
ings, for, as a matter of fact, the contrary is the case, provided this 
casing is well designed. Under these circumstances there will be a 
free and continuous circulation of cool air round and through the 
core and windings, and the effective radiating surface of the core is 
increased by the presence of the casing, so that the ventilation is 
always more than sufficient for the most stringent requirements, 
It is therefore evident that the armature without casing offers no 
advantage in this respect. 

The unmechanical and light appearance presented by braced 
armature generators is not improved by the sheet-iron guards used 
for protecting the winding of the armature. As the core of the 
latter is quite open, the ends of the high pressure coils are wholly 
exposed at the sides of the armature, and are consequently 
dangerous and unprotected. In order to avoid this it is necessary 
to resort to protecting shields, which must be of sheet-iron if the 
design is to be consistent in omitting idle weight from the arma- 
ture. 

The disadvantages of the braced armature type of generator 
enumerated above will probably prevent its adoption in this 
country, where sound mechanical engineering is considered (and 
with right) to be the first requirement for all electrical machines. 
The question has been admirably summed up by Mr. C. KE. L. 
Brown, who considers (in a recent communication to the author on 
the subject) that ‘the purpose of a cast-iron frame is not only to 
hold the core and to stiffen it, but also to centre it properly, to 
deaden the vibrations, to protect the windings during transport, 
erection, and also when in regular service, and lastly, to give the 
armature an attractive external appearance, so that it does not look 
like the works of a watch taken out of the case.” 


(To be continued.) 





LIGHT RAILWAYS AND LAND DEVELOP- 
MENT. 


By J. M. HEWITT anv W. G. RHODES, M.Sc., M.1.E.E., 
Consulting Engineers, Manchester. 


(Concluded from page 840.) 


OBJECTS OF THE LigHTt RAILWAYS. 


Speaking generally, the object of the Belgian light rail- 
ways is to supply a quick and ready means of transit for both 
goods and passengers from one village to another or from the 
surrounding country to the main line stations. There is no 
endeavour made to compete with the main railways; on the 
contrary, every effort is made to avoid competition. Where 
two towns are connected by both main line and light rail- 
way, the former takes the larger townsand the latter the villages 
on the route, and the fares for both goods and passengers 
are so arranged that between the two large towns there is a 
balance in favour of the main line. By this arrangement 
the support of the main lines is secured, and they welcome 
the light lines as local carriers for them. 

The light railways have thus the effect of bringing the 
rural districts in touch with the main lines, and agri- 
cultural produce can quickly and cheaply be taken to the 
large towns for sale. There is, in fact, probably no country 
which is less dependent upon foreign countries for the 
necessities of life than Belgium, and which would feel less 
any foreign depression of trade. The reason of this is 
easily traced to the existence of their unique system of light 
railways, which stimulates the cultivation ‘of the land, 
rendering the farming of formerly isolated districts not only 
a possible but a lucrative occupation. 

As with agriculture, so with other branches of industry. 
In some parts of Belgium large areas of granite rock were 
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unworked owing to the great cost of cartage, but since the 
opening of the light lines quarries have been opened and 
have become staple industries of several districts. 

The National Light Railway Authorities find that the 
effects of the construction of light railways have been :— 

1. To make communication faster and cheaper between 
the country districts and the towns, to the great advantage 
of agriculture, 

2. To foster trade and industry. 

3. To abolish almost entirely cartage of bulky substance, 
which is always high. 

|. To cause a fall in the price of all articles of consump- 
tion brought into the district. 

5. To stimulate new industries, and provide more employ- 
ment for workmen. 

§. To render substances valuable which were previously 
worthless, by making it possible to work them. 

7. To save the Government considerable sums of money 
by doing away with many mail coaches, the mails being 
conveyed gratis by the light lines. 

8. To reduce the cost of maintaining high roads. 

), To increase the receipts of main lines. 


Tu NATIONAL Ligut Ramway Company or BELGIuM. 


Lei us now inquire how it has been possible to provide 
Belgium with so complete a network of light railways, and to 
run ‘iem through districts for the purpose of developing 
them where the traffic had to be created. Obviously private 
enterprise would not construct a line through a district 
whic: would require a few years to develop into a paying 
concrn, This being the case, and realising the great 
impertance of opening out the rural districts, even at the 
risk of temporary loss, the Belgian Government gave every 
encouragement for the formation of the National Light 
Railway Company. Such a company had for years been 
talked about, but it was not until 1885 that it became an 
accomplished fact. — 

On the formation of the National Light Railway Company 
the National Treasury advanced the sum of £40,000 to cover 
preliminary expenses, and also guaranteed to contribute 
annually, if necessary, a sum not exceeding £24,000 to assist 
in paying the interest on the bonds issued by the company. 
The State agreed to still further assist by taking up a 
limited number of shares in any light railway exploited by 
the company. 

This support on the part of the State made it a com- 
paratively easy matter for the company to borrow money at 
» per cent., for which they issued bonds. 

If a district desires a light railway, the local authorities 
apply to the directors of the National Light Railway Com- 
pany to construct one. The company then proceeds to 
examine the district through which the line would run, and 
to form an estimate of the capital outlay necessary to complete 
the construction. If, after having done this, the directors 
consider the scheme sufficiently promising, the province and 
locality through which the line will pass have to guarantee 
not less than 50 per cent. of the money required. The 
actual payment of the money may be spread over a long term 
of years. Private individuals may, if they desire, contribute, 
but they have to pay in full at once. The State then makes 
up the deficit. 

The capital necessary for the construction being then 
guaranteed, the directors of the Light Railway Company 
borrow the money on 8 per cent. bonds on the whole of the 
undertakings, 

The actual working of the line until the province and 
district have paid their last instalment, when the line 
becomes their property, is let by public tender, preference 
being given to local contractors, or to public authorities, who 
are required to run a minimum service of trains which may 
be increased according to the requirements of the traffic. 
Beyonda certain minimum payment, the contractor is paid 
a pre-arranged percentage of the receipts. 

In this way the National Light Railway Company is able 
to construct lines through districts which, while not pro- 
mising immediate profitable returns, show indications of 
developing into paying undertakings, the result being that 
new districts are opened up, and fresh industries created and 
developed to the benefit of the district in particular, and the 
country in general, 








WHAT CAN BE DONE IN ENGLAND. 


What has been done on the Continent through this system 
for the benefit of agriculture, can be done here with simi- 
larly beneficial results; hundreds of acres of land in this 
country are at present lying fallow because of the impossi- 
bility of realising a profit on the cultivation, although we 
import dairy produce alone to the extent of 30 millions per 
annum. 

Light railways, by themselves, may not produce the best 
possible results, but in combination with the factory system 
of associated farming, which, first in America, and subse- 
quently on the Contiment, has proved so successful, there is 
no reason why a large portion of the land at present out of 
cultivation should not help to reduce the imports by a con- 
siderable amount. 

Light railways, on which electricity is the motiye power. 
would give considerable advantage to English agriculture 
over the older system on the Continent, where steam is the 
general motive power, as the electrical generating station 
might also comprise the fectory where the milk from the 
associated farms could either be sterilised, or made into 
butter and cheese, and the cost of running the machinery 
could be reduced, by employing the men who run the gene- 
rating station also to look after the machinery necessary for 
the treatment of the milk. 

The associated farms could then have power at a cheap 
rate for thrashing, cutting, grinding, or for any other pur- 
pose required, as well as the electric light which is at present 
looked upon as a luxury. 

Attention has already been drawn to the fact that the 
Light Railways Act of 1896 was passed with the intention of 
promoting the interests of agricultural and fishing industries 
in this country. 

With this object in view, the Government offered to 
advance free grants of money, or loans, on certain conditions 
to an extent not exceeding one half the total cost of con- 
struction of the lines. The conditions attached to these 
loans are, however, such as would not conduce to the suc- 
cessful working of the lines, and could seldom be realised in 
this country. 

The first condition is that a railway company already in 
existence shall construct and work the light railway, and a 
second is that landowners, loca] authorities, and other 
persons locally interested, shall by free grants of land or 
otherwise give all reasonable assistance and facilities in their 
power for the construction of the railway. 

It is, of course, highly essential that the approval and, if 
possible, the support of the existing main lines of railway be 
secured, but it is neither to their interest, nor to the interest 
of the light railways, that they should construct and work 
them. The methods of working in the two cases are entirely 
different, and itis highly improbable that both could flourish 
under the same management. 

The light railway has a field of its own, with special aims 
and conditions, which can only be fostered by special 
methods and by people specially interested in, and adapted 
to, that particular class of work. These aims and condi- 
tions are not only not antagonistic to main line enterprise, 
but, on the contrary, are such as to promote the interests of, 
and increase the traffic on, the main lines. It is only 
necessary to convince the main line authorities of this fact 
and, their approval and support are gained. This is amply 
demonstrated in Belgium with the best results. 

In the second place, State aid for the establishment of 
light lines should not be conditional on landowners giving 
free grants of land. These conditions leave the controlling 
influence in the hands of the landowners, who form but a 
small proportion of the population. The desires of the local 
authorities and the requirements of the people, which should 
be the only sine qué non in order to obtain State aid, may 
be frustrated by people who happen to own the land. 

If landowners do not endeavour to carry out the reforms 
themselves, or to associate with others for the benefit of the 
people who rent their land, it should be possible to act 
without their assistance or consent. 

To illustrate the effect of the Light Railways Act as it at 
present exists, there is one case in which last year the Light 
Railway Commissioners recommended the Board of Trade to 
authorise the construction of a light line about 12 miles in 
length where the conditions are exactly those to which the 
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Act was intended to apply. A Treasury grant will also be 
forthcoming providing the necessary conditions are satisfied. 
The local authorities are not only anxious to have the line, 
but are willing to advance a considerable sum for its con- 
struction. Some of the smaller landowners are also willing 
to render all the assistance in their power, but the large 
landowners will not give any land for the purpose, nor will 
they sell at agricultural value. Thus a district of about 120 
square miles is still without a railway; the inhabitants 
continue to pay six shillings a ton for cartage of coal and 
other necessaries, the fishermen are often obliged to sell their 
fish for manure instead of food, and cattle have to be taken 
long distances for transport to a market. 

The district is an ideal one for a light railway, the land 
being fertile and rich in minerals, but the action of the 
landowners is keeping it from contributing as it should 
do towards the national welfare. 

The cost of completely equipping a narrow-gauge line for 
12 milesthrough this district, including generating station, 
would be about £50,000, and if it is considered to serve a 
mile of land on each side of the railway, the 24 square miles 
served being equal to 15,360 acres, the cost of the line would 
be about £3 6s. 6d. per acre, or slightly less than 2s. 4d. 
per acre per annum, allowing 34 per cent. interest. This is 
a very small amount when it is considered that in America 
agricultural land has under similar conditions increased in 
value from 5s. to £10 and £20 per acre. 

No farmer would object to pay this amount for the extra 
facilities given, and if the landowners would pay one-third of 
the increased values which would be obtained from the 
land to a company to induce them to construct a line, and 
one-third to the local authorities, there would be very few 
districts without a light railway, since then the light 
railway companies would have a direct interest in the 
land being developed in the best possible way, and land- 
owners, shareholders, and local authorities would have a 
common interest in the development of the district. 

If we have to wait for landowners it will be impossible 
to make great progress ; commercial men must be induced to 
enter the field, with all the help the Government can give 
them ; the conditions of labour and earnings will then be so 
assimilated to those in the towns, that agricultural employ- 
mert will be sought after, and the country will benefit by the 
removal of a large proportion of the town population into 
healthier and better surroundings. 

There is a 30 millions per annum trade to work at, with 
sufficient land for the purpose, and all that is required is 
the necessary enterprise in order to produce results equal to 
those of a good manufacturing business. 








ELECTRICAL LEGISLATION AND THE 
INST. E. E. 





(Continued from page 838.) 


Few men are better able to instruct the public upon this 
question than Lieut.-Colonel Crompton, whose evidence is 
of especial value. As one of the pioneers of the industry, a 
manufacturer and contractor, he experienced all the 
difficulties arising from the legislative restrictions and 
obstructions by local authorities, of which such well-deserved 
complaints are made. 

In his statement to the Committee, he speaks from his 
personal experience as a designer, consultant and manu- 
facturer, the history of his own firm being representative of 
the general experience of England’s electrical engineering. 
He points out the rapidity with which progress was made in 
this country between 1878,!when he started, and 1882, when 
the first Electric Lighting Act came into being. Nocouutry 
was in advance of us, on the contrary, the most important 
schemes for town lighting from large central stations were 
prepared, companies were formed, capital provided, and 
although there was much speculative inflation and too 
sanguine ideas afloat as to the possibilities and probabilities 
of electricity supply in the immediate future, they did not 
warrant the handicapping of the industry by such stringent 
conditions as were imposed under the Act. 


No doubt the over-speculation and the restrictive legis. 
lation taken together, dried up the flowing tide upon which 
electrical engincering was starting with so fair a prospect; 
but as Lieut.-Colonel Crompton states, there was no practical 
reason (but for these exceptional reasons) why London should 
not have been supplied by the end of 1884. 

The advantages enjoyed by America, Germany and 
Switzerland in being encouraged, instead of restricted, by 
legislative enactments and regulations, enabled them to 
forge ahead of us, being able by the use of bare overhead 
copper wires to develop and experiment on the whole arrange- 
ments of electrical network, whereas the restrictions which 
necessitated underground conductors with heavy capital 
expenditure, rendered such facilities in our country 
impossible, And so, as Lieut.-Colonel Crompton describes 
in his most interesting statement, we gave our foreign com- 
petitors a six years’ start of us. 

The creation of the consulting electrical engineer isa 
natural outcome of municipal trading, as the town 
councillor knows nothing of the business upon which he go 
airily embarks with the ratepayers’ money; and Lieut.- 
Colonel Crompton compares this with the practice in other 
countries where electrical enterprises are carried out by the 
manufacturing engineer’s own staff, who are able to design 
and work out the details of complete projects. The same 
system, of course, applies in the case of private company 
enterprises, the work not only being better done but a saving 
of 5 per cent. secured on the capital outlay, which isa 
matter of considerable importance—the commission actually 
paid in one of the metropolitan boroughs being sufficient to 
put down an installation for the supply of a small town. 

Lieut.-Col. Crompton’s remarks upon the effect of muni- 
cipal monopolies in electricity supply upon the congestion of 
population are very much to the point. He says: “The 
tendency to municipalise all these enterprises has led rather 
towards concentration in towns, and is against distribution 
of the manufacturing population over rural districts, 
Towns naturally wish to increase the value of their rateable 
area as much as possible; the decentralising by electric 
transmission is opposed to this.” 

Lieut.-Col. Crompton recommends as a remedy for the 
evils complained of that the Institution should show a 
united front—that they should invite the Board of Trade 
and Parliament to consult them in matters of technical and 
legislative procedure, following upon the Swiss system. The 
difficulty appears to us to lie in securing the “ united front,” 
so long as a section of their members are so deeply interested 
in fomenting municipal trading. 

Under the examination of Mr. Kingsbury, Lieut.-Col. 
Crompton expressed some strong opinions upon the muni- 
cipal consulting engineer fraternity when he said, “It was 
a matter of common knowledge that a very large number of 
junior and ill-educated men are acting as consulting engi- 
neers, and doing our industry a great deal of harm. Men 
who left us as pupils, and who were failures in everything, 
blossom out into consulting engineers, and gradually have a 
large number of towns to do. This is a scandal which 
everybody admits, and yet it cannot be avoided so long as 
thcse towns must employ their own consulting engineers.” 

Some interesting evidence was brought out by Mr. 
Campbell Swinton, showing the difficult problems connected 
with municipal trading. The labour question. was em- 
phasised by the conversation between Mr. Madgen and Lieut.- 
Colonel Crompton, which we append, as it places the 
argument very clearly before the public :— 


254.—Q. In some cases the policy of the local authorities appears 
to have been dictated with the view to securing direct employment 
of the working classes by the local authorities, so that the wages 
might be regulated under unnatural conditions, that is to say, the 
representatives of the working classes upon the local councils might 
have a hand in regulating the wages of their supporters. . 

A, It has undoubtedly had that effect; I do not know whether it 
was intended. It is one of the things I have not stated in my 
examication in chief, but I feel very strongly that one of the worst 
effects of municipal trading has been that so much labour has to be 
paid by the muuiciral authorities who are elected by the very men 
whose wages they have to pay. The result is most disastrous. Al 
over the country you find wages far above the market rate being 
paid by municipal authorities, and the British working man being 
taught to beidle. It is not confined to our industry alone, but has 
affected our industry very largely. My firm has simply thrown 
back and refused to take a hundred thousand pounds’ worth of 
contracts given to us within the last year or 18 months as being the 
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lowest tender, because we would not subscribe to certain labour 
clauses in those contracts, which, of course, do not occur at all in 
the case of companies or private firms, and are only put in by local 
authorities. The clause I allude to is, that every manufacturer must 

ost in a prominent position in his works a notice that he pays the 
trade union rate of wages, andso on. To those who wish to protect 
the working men who are not trade unionists from the trade 
unionists it is rather hard; in fact, it is most illogical and most 
wrong that such things should be permitted, that is to say, that the 
local authorities should throw themselves in with one division, and 
that comprising only one-tenth of the whole body of the labourers 
of the kingdom. 

955.—@. Has it been your experience in cases such as you mention 
that, while British manufacturing firms have not been able to accept 
the orders owing to the onerous terms of the contract, such orders 
have been sent abroad ? 

A, | cannot say personally. It is absolutely the case that more 
than a hundred thousand pounds’ worth of work I had to give up 
last year, and the year before, for this reason. I do not know 
whether the orders went abroad or not. 

256.—Q. But is it not a fact that when orders for plant for muni- 
cipal purposes go abroad, either to America or Germany, the manu- 
facturers in those countries are outside the sphere of those clauses to 
which you object ? 

A, it is the fact, and it is a very serious handicap to us. 

257.—Q. In effect, would you say, from the point of view of the 
working classes themselves, that the policy which is being followed, 
ostensibly in their behalf, is a very short-sighted one ? 

A, Certainly ; the whole policy of limiting output has been very 
disastrous in the past. I think they (the Trade Union leaders) are 
beginning to see things in a better light now, but it must not be 
thouylt that it is the working classes who wish these clauses ; it is 
afew organised bodies of labour who do it, and who number, I 
think, about one-tenth of the whole body of working men. 

258.—(. But the action of some of these local bodies is supposed 
to be dictated in the interest of labour ? ‘ 

A, It is unfortunately the case that many. of the local authorities 
treat the trade unions as if they did represent the working classes, 
which they do not. 


The evidence of Alderman W. Ivey, of West Ham, and 
Alderman Pearson, of Bristol, deals with the question from 
the experience of members of local authorities who do not 
agree upon the main question of municipal trading. 

Mr. Ald. Ivey starts with the obvious principle that all 
laws sould be framed to encourage and develop our national 
industries, not to restrict them, and logically argues that any 
Act that does not do so should not continue to be operative, 
and he points out with considerable force that the practical 
result of the endeavour of the local authority to protect the 
community from the birth of a new monopoly has been to 
create a much worse condition of things by fostering the 
growth of a@ monopoly of inaction by exercising its right of 
veto, and so blocking electrical enterprise. 

He alludes to the number of provisional orders granted 
to local authorities, but not worked, and gives the following 
reasons why this is so :— 

1, Want of funds, other demands than electricity having 
a prior claim due to election pledges. 

2, Imperfect knowledge of the subject, business men 
blocking schemes they think will end in failure, but, we may 
add, often unable, by their being in a minority on the 
— to prevent fools rushing in where angels fear to 
tread, 

. ‘The labour question, which entails additional cost, and 
interferes with ordinary commercial conditions. 

!, Areas chosen not by reason of their value for light- 
ing, but for influencing votes at a pending election. 

lle recognises the necessity for adopting the large area of 

distribution system for economical supply, and the impossi- 
bility of local authorities agreeing to work together as joint 
authorities on w comprehensive scheme. He sees the 
advantage of the great power schemes carried out regardless 
of local boundaries, in removing the evils of the congested 
districts by facilitating tramways into suburban districts, 
and thinks that 25 years hence all factories will be compelled 
to adopt electric power as a cure for the smoke nuisance. 
_ Tle gives a history of the Corporation electric enterprise 
in his own borough, proving how they succeeded in delaying 
‘supply from 1889 to 1899, when a municipal supply was 
commenced, which has been as financially unsuccessful as 
similar undertakings on the part of most other local autho- 
rities, 

Mr, Ivey does not appear to be opposed on principle to 
inunicipal trading in electricity, and in this respect does not 
adopt the reasons against it put forward in his paper, as he 
Would authorise provisional orders to be granted to local 
authorities in the first instance if they are prepared with a 


counter scheme to the company applying, with a proviso 
that if they do nothing for 12 months, the Board of Trade 
may transfer the provisional order to the company which 
applied in the first instance. 

We doubt if Mr. Alderman Ivey’s proposal would be 
practicable. It would be much simpler if the provisional 
orders were automatically revoked at the end of a fixed 
period, which would prevent their being sat upon. 

We must defer dealing with Alderman Pearson’s views 
until next week. 

(To be continued.) 


—_—_—_—_—_——_—— 
PHYSICAL SOCIETY. 


OrpInaRY MEETING HELD May 9tu, 1902. 
Prof. S. P. THompson, President, in the Chair. 


Dr. P. E. Suaw exhibited a “Simple Electric Micrometer.” Two 
years ago Dr. Shaw described an instrument with which he measured 
very small lengths by the application of electric contacts, and the 
micrometer shown was a simple form of the original apparatus. A 
screw, fitted with a milled head, turns in a fixed nut, and its lower 
end presses upon the extremity of the long arm of the lever. A 
metal point is attached to the short arm, and the distance through 
which it moves, on turning the milled head, can be deduced from a 
knowledge of the pitch of the screw and the ratio between the 
arms of the lever. In using the instrument this point is always 
brought up to a metal surface, and the contact is accurately deter- 
mined by the telephonic arrangement described in connection with 
the original micrometer. Dr. Shaw illustrated the use of the 
instrument for measuring small lengths by describing eight applica- 
tions to ordinary laboratory measurements. 

Mr. R. J. Sowrer asked if any special precautions had been 
taken to prevent deformation in the instrument. If not, then it 
was optimistic to assume that one or more multiplying levers could 
be used to measure lengths of the order of a millionth of a mm. 
with any physical accuracy, assuming the multiplication of 
measurement to be according to the law of the lever, as Dr. Shaw 
apparently did. 

Mr. W. Watson said that the variation of the temperature of the air 
would distort the lever and produce errors. Dr. Shaw apparently con- 
sidered the instrument as suitable for laboratory work. If it was 
for students it was unnecessarily elaborate, and if for obtaining 
accurate measurements there were objections and uncertainties which 
should be investigated. A similar form of micrometer had been 
described by Mr. H. C. Russell, and used in the observatory at 
Sydney. 

Mr. J. M. Barr said that as errors would be introduced by varia- 
tions in temperature, it might be advisable to make the instrument 
of a nickel-steel alloy with a small coefficient of expansion. He 
asked if the knife-edges and screws used were good enough to give 
the same reading twice, and said he thought the limit of physical 
accuracy coald be obtained by using a single disc on a screw cali- 
brated throughout its length. He considered ;,53;;5th of an inch 
to be about the limit attainable by such methods. 

Dr. SHaw, in reply, said that the main justification of the 
apparatus was in the consistency of the results given by it; these 
were excellent, as the tables given in the paper showed. This 
method had been shown to be much more accurate than most of 
those in general use. Dr. Shaw knew nothing of the prior publica- 
tion in Australia mentioned by Mr. Watson. Some speakers had 
suggested that uncertain deformation of the levers might occur 
during an experiment and vitiate results; but a new strain implied 
a new stress, and, unless a definite change occurred in the forces of 
the system, we could not suppose a change in deformation. A like 
answer was given to the criticism that the levers might expand 
under heat during measurement. Most of the above supposed evils 
of course existed, but they were of small account. As with every 
good apparatus ever produced, if ordinary and suitable precautions 
be taken, these errors were reduced to a lower order of importance 
and could be neglected. In conclusion, the method had been firmly 
established in University College, Nottingham, and had superseded 
other apparatus. It would no doubt spread and become general. 

Papers on “The Conservation of Entropy,” by Mr. J. A. Erskine, 
and “ Rational Units of Electro-magnetism,” by Sig. G. Giorgi, were 
postponed, and the Society adjourned until May 23rd. 








False Doctrine.—We take the following from the 
“ Electrical Catechism” of our otherwise admirable contemporary, 
Power :— 

“(), 817.— What is the resistance of a filament? 

“ 4.—The resistance of a 3}-watt 16-c.r. lamp for 112 volts is 
precisely 4 ohm, hot ; when cold, the resistance is about 1 ohm.” 

This marvellous perversion of Ohm’s law is enough to make that 
great scientistturn in his grave. But quite apart from clerical 
errors, surely the most casual glance at the figure obtained should 
have revealed its absurdity. The merest tyro in electrical matters 
knows that the resistance of the ordinary glow lamp is of the order 
of hundreds of ohms. 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 





NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. Tompson & Co., Electrical Patent 
Agents, 822, High Holborn, London W.C., and at Liverpool, to whom all 
inquiries should be addressed. 





10,269. ‘Improvements inelectric arc lamps.” Verirys, Limirep, and W. R. 
Rivines. May 5th. 

10,271. ‘Improvements in apparatus for automatically supplying electric 
power to operate mechanism in clocks and other inst-uments or machines.” 
H. Scorr. May 5th. 

10302. ‘*A portable apparatus capable of being concealed by a door-mat or 
other covering which completes a circuit of electricity when trodden on.’’ 
J.LAxpon. May 5th. 

10,335. ‘Improvements in dynamo-electric machinery.” A. H, MIDGLEY. 
May 5th. 

10,342. ‘‘Improvements in armature windings ard in the method of produc- 
ing same.”’ T.J.Murpny. May 5th. (Complete.) 

10,369. ‘* Improved electric light switch.” J.C. MacaLester. May 6th. 

10,386. ‘Improvements in and apparatus for the construction of subways 
and conduits.” T.G.GripsLE. May 6th. 

10,387. ‘‘An improved adjustable trolley for electric tramcars and the like.” 
J. ReYNoLps. May 6th. 

10,444. ‘Improvements relating to electric measuring instruments.” C. 
BErEz. May 6th. 

10,452. ‘‘Improvements in wireless telegraphy and means therefor.” J. E. 
Evans-JAckson. (De Forest Wireless Telegraph Company, U.S.) May 6th. 
(Comp!ete.) 

10,457. ‘Improvements in storage batteries.’ J. Repp1nG, lL. D. LorHrop 
and I. W. DEERING. May 6th. (Complete.) 

10,459, “Improvements in controllers for electric motors.” H.J. HADDAN, 
(D. Bergman, Sweden.) May 6th. 

10,460. ‘*Improvements in trolley collectors for traction systems.” T.J. 
Murpuy. May 6th. 

10,466. ‘‘ Electrical appliances for working pile drivers.” J. Garvie. May 7th. 

10,478. ‘‘An improved glass globe for use with electric glow lamps.” G. 
Davis. May 7th. 

10,512, ‘* An improved electric conduit.” G.,W.Jones. May 7th. 

10,529, ‘Improvements in or relating to overhead electric trolley traction 
systems.” J. Watson. May 7th. 

10,532. ‘Improvements in portable, secondary or other clectric batteries, 
accumulator plates and the like.” LL. Bristot. May 7th. (Complete.) 

10,538, ‘ Improvements in or connected with trolleys for use with overhead 
conductors in electric traction.” C.Srot~t, MayTth. (Complete.) 

10,546. ‘Improvements in or connected with electric conductors, and 
attaching devices for lamps or other current takers.” J.G. Lorrain. (H. A. 
Macdonald, France.) May 7th. 

. 10,531. ‘Improvements in electric lamps of the Nernst type.” W. R. WYNNE. 

Jay 8th. 

10,590. ‘Improvements in incandescent electric lamps.” G. SWEETSER. 
May 8th, 

10,594. “Cleats for fastening electric wires or cables in casing or other 
carrying arrangement temporary or otherwise or for permanent fixing to walls, 
ceilings, roofs, and the like.” V. W. Ritzy and H.W. Rowinc. May 8th. 
(Complete.) 

10,603. “Improvements in switches.” W.'T. Bursey. May Sth. ; 

10,672. ‘Improved electrical firing gear for combustible vapour motors.’ 
R. MceuLeR and R. D. Bowman. May 9th. 

10,695. ‘ Improvements in or connected with attaching metallic connections 
to the plates of electric batteries.” J.C. Funter, G. FuLLER and D, FULLER. 
May 9th. 

10,701. ‘Improvements in incandescent electric lamp fittings.” A.A. GUEST. 
May 9th. 

10,710. ‘*Improved switchboard for effecting telephonic interecmmunica- 
tion.” J. Younc. May 9th. 

10,733. ‘Improvements in automatic electric regulating or controlling 
devices or systems,” W.SrockKMEYER. May 9th. 

10,755. ‘Improvements in electrical switches.’’ J.H. Tucker. May 10th. 

10,758. ‘‘ The speedy trolley wire catcher for electric tramway cars.” A. E. 
Baitry. May 10th. 

10,788. ‘Improvements in or in connection with wireless telegraphy for sig- 
nrlling between stations, either fixed or moving.” C.E. Wisner. May 10th. 

10,800. ‘* Improvements in electrostatic instruments.”’ 8. Z., DE FERRANTI. 
May 10th, 

10,811, ‘Rotary carbons for electric arc lamps.” A.E. Carrer. May 10th. 





ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, price, post free, 9d 
(in stamps), 


1800. 


6,204. “‘Improvements in towing systems for canals.” P. M. Justice. 
(Columbia and Electric Vehicle Company, U.S.A.) Dated March 19th, 1900. 
Relates to a system of electric traction on canals in which the current is 
supplied from the vessel to the tractor-vehicle, which may run on rails or may 
be a road locomotive. An arrangement is shown in which the current is 
supplied by a storage battery, but it may be generated by adynamo. The 
engine driving the dynamo may also be used to drive a screw by which the 
vessel is propelled in wide expanses of water, or in reaches where the wash is 
not liable to cause damage to the banks. The current is conveyed to the 
locomotive by wires, which may be incorporated in the tow-rope, or may be 
separate. When separate, they are carried by poles, to allow of one vessel 
passing another. A winch is fitted on the pole by which the wires may be 
slackened out or drawn taut. 


5,293. ‘Improvements in lead presses for making plates tor electric accumu- 
lators and the like.” W.P. Thompson. Dated March 20th, 1900. Relates to a 
roller press or mill for forming ribs or ridges on lead plates. 1 claim. 


5,321. “‘Improvements in plates for storage batteries.” H. J. Haddan, C. A. 
Lindstrom, J. Hewitt and T. Hewitt. Dated March 20th, 1900. An improved 
method. Relates to a grid for holding the active material in place in such a 
manner that the active material is continuous from the top to the bottom of 
the plate. 8 claims. 


6,356. “Improvements in or relating to electric cables.” R. K. Gray. 
Dated March 2lst, 1900. Single or multiple cored cables have such cores 
insulated with alternate layers of hard (gutta-percha) and soft or semi-plastic 


(india-rubber compounds) insulating material. The hard layers are pro- 


vided with longitudinal ribs. Two or more of the combined layers may be 
employed together with an external layer and taping. 


5,382. “improvements in step-by-ste nting telegraph instruments.” 
Casella. Dated March 2ist, 19000 Be oan ee 2 A the ere nea 
rotated by means of alternating impulses acting on a polarised relay, and the 
printing is effected by means of a prolonged impulse acting on a slow printing 
magnet. 

5,387. “ Improvements in apparatus for wireless telegraphy.” G. Marconi. D 
March 21st, 1900. Relates Fg meen al in er ef wireless nen, 
such as described in Specifications No. 12,039, a.D. 1896; No. 29,306, A.D. 1897; Nos” 
12,325 and 12,326, a.p. 1898; and Nos. 6,982 and 25,186, a.p. 1899. The aerial con. 
ductors are con structed as two concentric surfaces, or as two parallel wires 
one of which is connected to earth, and both are attached to the oscillator at 
the transmitting station, or to an induction coil at the receiving station 
Impedances are included in the circuits as shown for syntonising, the trans. 
mitting impedance being capable of great variation for syntonising with any 
particular receiver of the system. 


6,389. “improvements In and connected with electrically operated rallw 
signals.” . Shoecraft and C. C. Gardiner. Dated March 2lst, 1900. Semaphore, 
&c., signals; signalling and communicating between trains; contacts, 
——— Relates to electric mechanism for operating railway semaphore 
signals, 


5,383. ‘Improvements in trolley poles and standards for electric traction.” R. P, 
Strachan. Dated March 21st, 1900. Relates to electric railways and tramways 
with overhead conductors. The springs for holding up the pole are placed within 
the standard above or below the bearings between a fixed standard andits rotary 
head. A tubular rod is pivoted to the pole socket, and carries an adjustable collar 
for the spring to bear upon with or without swivelling connections; through this 
tube a conductor is led. Thepole socket may be pivoted to the head, or it may 
have a sliding pivotal connection by which the leverage is varied as the pole 
descends. The cap at the top of the standard may be pivoted on the axis of the 
pole or otherwise, and the top of the swivelling head is flanged and provided 
with a drainage hole to keep out water. Ribs are also made on the pole socket 
for the same purpose. 


5,394. ‘An Improved method of insulating electrical conductors.” €E. Zappert. 
Dated March 21st, 1900. Conductors are insulated with alternate layers of non- 
hydroscopic and stiffening materials, The non-hydroscopic materials include 
gutta-percha, india-rubber, paraffin wax, asphaltum, ceresin, &c., and the 
stiffening materials include paper, yarn, asbestos, vulcanised rubber, &c, 
These may be treated in various ways, such as impregnating. Insulated 
conductors may be enclosed in separate lead sheaths, or conductors may 
be arranged in various ways and enclosed in a common sheathing. Before 
sheathing, the coated conductors may be dried, and impregnated with 
ao wax, paraffin wax, Venetian turpentine, oils, resin, and the 
ike. 1 claim. 


5,496. “A aprecese for depositing pure tin by electrolysis.” £. Quintaine. 
Dated March 28rd, 1900. For obtaining pure tin from any source, the electro- 
lyte used consists of a stannic salt dissolved in a strong solution of an 
ammoniacal salt, such asammonium chloride. 1 claim. 


6,528. ‘‘Iimprovements in electric accumulators.” L. Gumiel. Dated March 
28rd, 1900. The battery consists of a number of trays, all of which, except the 
top and bottom trays, have compartments for active material of opposite 
polarities formed on each side of its base. The compartments are formed by 
intersecting ribs, and the active material on the lower side of the base is held 
in place by a finely-perforated plate. The upper and lower trays have each 
only one set of compartments for active material of one polarity. The ribs on 
the upper and lower surface of each tray are coincident, and are enlarged at 
their point of intersection, at which place they may be brought into more 
intimate contact with each other by fusible metal which is poured into dovetail 
recesses contained in them. The trays are separated from each other by grids 
of glass, the bars of which are coincident with the ribs of the electrodes. Each 
tray is filled with electrolyte up to acertain level. 4 claims, 


5,561. ‘‘ Transformer of alternating intocontinuous currents of equal or different 
tension.” R. Rouge and G. Faget. Dated March 24th, 1900. Relates to apparatus 
for converting alternating into direct current of equal or different tension, or 
vice versd. A transformer is shown for tri-phase currents. The primary coils 
are mounted upon the outer of two concentric cores, a secondary being mounted 
upon the inner core. Thecoil is connected to the sections of a commutator over 
which brushes rotate synchronously with the revolving field produced. The 
brushes are rotated by means of electro-magnets suitably mounted within the 
field. There are brushes for collecting the continuous current. The coils may 
be wound in drum or in ring winding, and may produce bi- or multi-polar 
arrangements. A construction of machine for carrying out the method indi- 
cated above is described in Specification No. 5,562, A.p. 1900. 4 claims. 


6,562. “Improvements In apparatus for transforming single and multiphase 
current Into continuous currents and Inversely.” R. Rouge and G. Faget. Dated 
March 24th, 1900. Relates to apparatus for converting or transferring alter- 
nating into direct current, and vice versa, The principle underlying the invention 
is described in Specification No. 5,561, A.p. 1900. he apparatus comprises two 
parts :—(1) The fixed part, consisting of the fixed primary and secondary coils, 
and (2) a movable part for rotating the brushes over the commutator to which 
the secondary coils are connected. 5 claims. 


5,569. ‘improvements in or connected with electric storage batteries.” W.P. 
Thompson. (Communicated.) Dated March 24th, 1900. Relates to batteries 
adapted to traction requirements. 28 claims. 


5,586. ‘‘ Improvements relating to the measurement of electrio power and energy 
In three-phase alternating current and power.” R. Arno. Dated March 24th, 1900, 
Power is measured on a symmetrically -loaded three - phase alternating 
current system by an induction wattmeter or motor meter, the current coil of 
which is inserted in one main, while the pressure between the second main 
and a point on the load between the third main and a neutral connection, such 
that the lag of the current in the pressure coil due to its inductance is increased 
to 90° behind the current in the first main, on a non-inductive load. The con- 
nection may be obtained on a three-phase inductance connected between the 
mains. Thesystem may be inductively loaded. 2 claims. 


5,593. “improvements In electricity meters.” A. Wright. Dated March 24th, 
1900. Relates to quantity meters. ore particularly to mercury voltameters, 
such as are described in Specification No. 2,222, a.v. 1900, are provided with 
various improvements, ; 


5,649. “Improvements in and eatotiag te 7 apparatus.” $.G. Brown 
and J. A. L. Hearlove. Dated March 26th, 1900. Relates to arrangements 
especially for submarine working by duplex and other systems. The relay, such 
as described in Specification No. 1,434, a.p. 1899, are preferable coupled up by 
means of insulating springs, to a second heavy damping coil, which may be 
double-wound and arranged in the relay circuits so as to emphasise the signal 
currents otherwise distorted by the charging of the condenser. The relay coils 
may be arranged to oppose or strengthen the motion of the main coil, and may 
be supplied with current from the relay circuit, the cable, or from an inde- 
pendent source. In the case of duplex working, the cable and artificial line 
are bridged by a coil mounted on an iron core, and forming the primary of & 
transformer of which the secondary bridges the receiver, the transmitter being 
connected to the middle point of the primary. Multiple-point switches are pro- 
vided for varying the points of connection of the circuits, to obtain balancing, 
with means also for adding extra resistance to the primary. Resistances are 
also bridged in between the cable and receiver and artificial line and receiver. 
In the case of resistances being employed to shunt the condensers, the Pro- 
visional Specification refers to connecting the relay tongue to its coil by a liquid 
connection, by magnetic arrangements, or by frictional mountings adjusted by 
mechanical or electrical oscillating devices. 1 claim. 


5,767. ‘Improved construction of carrier for globes or glasses of electric, gas oF 
oillamps.” £. Stanley. Dated March 27th, 1900. In electric gas, and oil lamps, 
the entrance of water or liquid is prevented by clamping the flange of the 
globe, between india-rubber or asbestos washers, the globe being secured by 
semi-circular jaws which are pivoted to the body, and are clamped by a screw 
passing through slots in the thinned ends of the jaws. When the invention 18 
applied to upright, instead of to pendant lamps, the body is formed with an 
internal flange to intercept liquid. 2 claims, 
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